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BRIEF SUMMARY: Please see package enclosure for full 
prescribing information. 


Indication 
For treatment of ACUTE OTITIS MEDIA in children that is 
caused by susceptible strains of Hemophilus influenzae. 


Contraindications 


Known hypersensitivity to either erythromycin or sulfonamides. 


Infants less than 2 months of age. 

Pregnancy at term and during the nursing period, because 
sulfonamides pass into the placental circulation and are 
excreted in human breast milk and may cause kernicterus in 
the infant. 


Warnings 
FATALITIES ASSOCIATED WITH THE ADMINISTRATION 
OF SULFONAMIDES, ALTHOUGH RARE, HAVE 
OCCURRED DUE TO SEVERE REACTIONS INCLUDING 
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PEDIAZOLE SHOULD BE DISCONTINUED AT THE FIRST 
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by a more severe reaction, such as Stevens-Johnson syn- 
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COMPLETE BLOOD COUNT SHOULD BE DONE FRE- 
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TIONS): The safe use of erythromycin or sulfonamides in 
pregnancy has not been established. The teratogenic poten- 
tial of most sulfonamides has not been thoroughly investi- 
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increase in the incidence of cleft palate and other bony abnor- 
malities of offspring has been observed when certain sulfon- 
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given to pregnant rats and mice at high oral doses (7 to 25 
times the human therapeutic dose). 
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in patients receiving the most soluble sulfonamides such as 
sulfisoxazole. Urinalysis with careful microscopic examina- 
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Precautions 

Erythromycin is principally excreted by the liver. Caution should 
be exercised in administering the antibiotic to patients with 
impaired hepatic function. There have been reports of hepatic 
dysfunction, with or without jaundice occurring in patients 
receiving oral erythromycin products. 

Recent data from studies of erythromycin reveal that its 
use in patients who are receiving high doses of theophylline 
may be associated with an increase of serum theophylline 
levels and potential theophylline toxicity. In case of theoph- 
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dose of theophylline should be reduced while the patient is 
receiving concomitant erythromycin therapy 
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presence of a deficiency in the enzyme glucose-6-phosphate 
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reported for the combined administration of erythromycin and 
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given erythromycin alone. Mild allergic reactions such as urti- 
caria and other skin rashes have occurred. Serious allergic 
reactions, including anaphylaxis, have been reported with 
erythromycin. 

There have been isolated reports of reversible hearing loss 
occurring chiefly in patients with renal insufficiency and in 
patients receiving high doses of erythromycin. 
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scleral injection, photosensitization, arthralgia and allergic 
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Gastrointestinal Reactions: Nausea, emesis, abdominal pains, 
hepatitis, diarrhea, anorexia, pancreatitis and stomatitis. 


CNS Reactions: Headache, peripheral neuritis, mental 
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The sulfonamides bear certain chemical similarities to some 
goitrogens, diuretics (acetazolamide and the thiazides) and 
oral hypoglycemic agents. Goiter production, diuresis and 
hypoglycemia have occurred rarely in patients receiving sul- 
fonamides. Cross-sensitivity may exist with these agents. 

Rats appear to be especially susceptible to the goitrogenic 
effects of sulfonamides, and long-term administration has 
produced thyroid malignancies in the species. 
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of patients with pituitary growth hormone deficiency. Patients with 
growth hormone deficiency secondary to an intracranial lesion 
should be examined frequently for progression or recurrence of the 
underlying disease process. Because Protropin growth hormone 
may induce a state of insulin resistance, patients should be ob- 
served for evidence of glucose intolerance. Concomitant glucocor- 
ticoid therapy may inhibit the growth promoting effect of Protropin 
growth hormone. Patients with coexisting ACTH deficiency should 
have their glucocorticoid replacement dose carefully adjusted to 
avoid an inhibitory effect on growth. Hypothyroidism may develop 
during Protropin treatment. Untreated hypothyroidism prevents op- 
timal response to Protropin growth hormone. Therefore, patients 
should have periodic thyroid function tests and should be treated 
with thyroid hormone when indicated. See WARNINGS for use of 
Bacteriostatic Water for Injection, USP (Benzyl Alcohol Preserved) in 
newborns. 
ADVERSE REACTIONS 
A. Protropin (somatrem for injection) Approximately 30 percent 
of all Protropin treated patients developed persistent antibodies to 
growth hormone. In patients who had been previously treated with 
pituitary-derived growth hormone, one of twenty-two subjects de- 
veloped persistent antibodies to growth hormone in response to 
Protropin therapy. In children not previously treated with any exog- 
enous growth hormone approximately 40 percent developed persis- 
tent antibodies to growth hormone. In general, the growth hormone 
antibodies are not neutralizing and do not interfere with the growth 
response to Protropin growth hormone. One of eighty-four subjects 
treated with Protropin growth hormone for 6 to 36 months developed 
antibodies associated with high binding capacities and failed to re- 
spond to treatment with Protropin growth hormone. In addition to an 
evaluation of compliance with treatment pogram and thyroid sta- 
tus, testing for antibodies to human growth hormone should be car- 
ried out in any patient who fails to respond to therapy. Additional 
short term immunologic and renal function studies were carried out 
in a group of patients after approximately two years of treatment to 
detect other potential adverse effects of antibodies to growth hor- 
mone. The antibody was determined to be of the IgG class; no an- 
tibodies to growth hormone of the IgE class were detected. Testing 
included immune complex determination, measurement of total he- 
molytic complement and specific complement components, and im- 
munochemical analyses. No adverse effects of growth hormone 
cheapo Be wary were observed. These findings are supported 
by a toxicity study conducted in a primate model in which a similar 
antibody response to growth hormone was observed. Protropin 
(somatrem for injection), administered to monkeys by intramuscular 
injection at doses of 125 and 625 pg/kg t.i.w., was Compared to i- 
tuitary-human growth hormone at the same doses and with pl 
over a period of 90 days. Most monkeys treated with high-dase Pro- 
tropin growth hormone developed persistent antibodies at week 
four. There were no biologically significant drug related changes in 
standard laboratory variables, Histopathologic examination of the 
kid and other selected organs (pituitary, lungs, liver and pan- 
creas) showed no treatment related toxicity. There was no evidence 
of immune complexes or immune complex toxicity when the kidney 
was also examined for the presence of immune complexes and pos- 
sible toxic effects of immune complexes by immunohistochemistry 
and electron Herbie it 
B. Bacteriostatic Water for Injection, USP (Benzyl! Alcohol 
Toxicity in newborns has been associated with benzyl 
alcohol as a preservative (see WARNINGS). 
OVERDOSAGE The recommended dosage of up to 01 mg (0.2 IU) 
per kg body weight three times per week should not be exceeded 
due to the potential risk of side effects. 
DOSAGE AND ADMINISTRATION The Protropin (somatrem for in- 
jection) dosage must be individualized for each patient. A dosage 
and schedule of up to 01 mg/kg (0.2 IU/kg) body weight adminis- 
tered three times per week (t.i.w.) by intramuscular injection is rec- 
ommended. After the dose has been determined, reconstitute each 
5 mg vial with 1-5 mL of Bacteriostatic Water for Injection, USP (Ben- 
fe icohol Preserved) only. For use in newborns see WARNI - 
pH of Protropin after reconstitution is approximately 7.8. To pre- 
pare the Protropin solution, inject the Bacteriostatic Water for Injec- 
tion, USP (Benzyl Alcohol Preserved) into the vial of Protropin 
promn hormone, aiming the stream of liquid against the glass wall. 
hen swirl the product vial with a GENTLE rotary motion until the 
contents are completely dissolved. DO NOT SHAKE. It is recom- 
mended that Protropin growth hormone be administered using ster- 
ile, disposable syringes and needles. After reconstitution, vial 
contents should be clear, without particulate matter. If solution is 
cloudy or contains particulate matter the contents MUST NOT be in- 
jected. Before and after injections the septum of the vial should be 
wiped with an antiseptic solution to prevent contamination of the 
contents after repeated needle insertions. The syringes should be of 
small enough volume that the prescribed dose can be drawn from 
the vial with reasonable accuracy. The needle should be of sufficient 
length (usually 1 inch or more) to ensure that the injection reaches 
the muscular layer. 
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Releasing the human potential for growth 


PROTROPIN® (somatrem for injection): 
For children who need growth hormone 


In the past, the limited supply of pituitary-derived growth 
hormone meant that only the most profoundly growth hormone- 
deficient children were treated." 

Today, the recombinant DNA technology of Genentech 
ensures a virtually limitless supply of pure Protropin growth 
hormone for the treatment of all children lacking adequate 
endogenous growth hormone. Clinical studies of Protropin growth 
hormone, the most complete studies conducted for any growth 
hormone product, confirm its safety and efficacy in the treatment 
of this disorders 


Some important clinical guidelines for patient identification 
è Record height at all routine pediatric examinations. 
èe Compare with cross-sectional data on a standard growth chart. 
è Careful, consistent technique for measuring children’s height is critical. 


e Growth rates of less than 5 centimeters (2 inches) per year before 
age five, or less than 4.5 centimeters (1.8 inches) per year after 
age five, are cause for concern and may warrant further evaluation.® 


e Progressive deviation from a normal growth curve may become 
apparent at any time during childhood.$ 


@ Measurements made over four to six months, that show a decline 
in growth rate, may signal the need to refer the child for further 
evaluation.’ 


Early intervention: Time to grow 


è Early diagnosis of children lacking 
adequate endogenous growth hormone is 
desirable because younger children 
typically demonstrate better responses to 
treatment and better long-term results than 
older children.® 





For further information, og 
please call toll free 1-800-821-8590 X-ray child aged 8 
or 1-800-551-2231 


??Protropin 
[somatrem for injection] 
A Pure Product of Biotechnology 


Please see Protropin® (somatrem 
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This department of AJ DC is devoted to our readers. It is the place for comment, criticism, 
observation, and discussion of “issues of current concern and importance for children’s 
health.” In addition to the usual letters that comment on articles that have appeared in 
previous issues of AJDC, the Editor encourages our readers to express themselves on a 
variety of topics and issues that are considered to be important and that deal with current 
problems and other matters bearing on the health and welfare of children. Further, we 
encourage the submission of unique and brief clinical and scientific observations that do 
not fulfill the criteria for original articles. The latter contributions will be judged 
editorially, and may well be peer-reviewed in the usual fashion, or examined critically by 
our editorial staff in Tucson. Obviously, some may not be accepted for publication. 

Acceptance of submitted letters will be contingent on both acceptability and space 
available. The reader should submit double-spaced copy clearly marked “for publication” 
and signed by all authors. References, if included, should conform to the usual JOURNAL 
format. The maximum length of any contribution should be 500 words. Copyright 
assignment, signed by all authors, must accompany the original submission. The Editor 
reserves the right to edit all submissions. Although we will not impose a strict time limit on 
letters that apply to published articles in AJ DC, in general these should be received within 
six weeks of publication of the article. 


Subcutaneous Gas From 
Hydrogen Peroxide 
Administration 

Under Pressure 


Sir.—Hydrogen peroxide is an irri- 
gant widely used for the cleansing of 
dirty wounds. Subcutaneous gas 
caused by the liberation of oxygen 
from hydrogen peroxide when it is 
used as an irrigant under pressure is 
an unusual but potentially serious 
complication (see also Oberg and Lind- 
sey’) that could be mistaken for an 
infection secondary to a gas-forming 
organism. We report two cases to warn 
physicians that subcutaneous gas can 
occur if hydrogen peroxide under pres- 
sure is used to cleanse wounds. 


Patient Reports.—PaTiENT 1.—A 3- 
year-old boy was brought to the hospital 
pediatric emergency room because of a 
three-day history of a swollen, tender right 
arm from a brush burn on concrete. Initial 
examination by the emergency room physi- 
cian revealed a 13 x15-cm, erythematous, 
indurated, and swollen area with ques- 
tionable fluctuance approximately 3.5 cm 
below the right lateral epicondyle. Incision 
and drainage produced a minimum of sero- 
sanguinous fluid (no frank pus), which re- 
vealed no organisms on Gram’s stain. The 
incised wound was irrigated under pres- 
sure using a hydrogen peroxide-filled sy- 
ringe. At no time was a needle ever intro- 
duced under the skin. 

Two hours after the initial examination, 
the child was found to have a temperature of 
38.3°C and was nontoxic in appearance. 
Prominent crepitation and swelling began 
over the dorsum of the right hand and 
extended up the arm to the lateral right 
chest wall. The patient had intact pulse 
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rates, normal deep tendon reflexes, appro- 
priate responses to pain and light touch, 
and a full range of passive motion in all 
joints of the arm. 

Roentgenograms of the right arm taken 
prior to the hydrogen peroxide irrigation 
revealed no subcutaneous gas, while films 
taken after the irrigation showed promi- 
nent subcutaneous gas along the dorsum of 
the arm (Fig 1) and lateral right side of the 
chest wall (Fig 2). 

Forty-eight hours after admission, the 
child was still febrile, his right arm re- 
mained tender, indurated, and erythema- 
tous, and roentgenograms revealed the 
same quantity of subcutaneous gas. 
Nafcillin sodium therapy was started be- 
cause the culture obtained from the incision 
prior to peroxide irrigation revealed 
penicillin-resistant Staphylococcus au- 
reus. Marked clinical improvement of the 
cellulitis and complete resolution of the 
subcutaneous gas occurred. The patient 
received intravenous nafcillin sodium for 
ten days. 

PATIENT 2.—A 6-year-old boy sustained 
a laceration to the right thigh by falling in a 
waterless ditch five days before seeking 
medical attention. The mother treated the 
wound using local first-aid care until she 
noticed swelling and purulent discharge 
from the wound. Cellulitis was diagnosed 
when a Gram’s stain of the wound revealed 
gram-positive cocci in clusters and chains. 
Dicloxacillin sodium was prescribed, and 
the child was told to return in one day for a 
recheck. When he returned 24 hours later, 
the wound appeared more swollen and pu- 
rulent and was irrigated under pressure 
using a mixture of povidone-iodine and 
hydrogen peroxide. A large crepitant area 
along the medial side of the knee was 
noticed soon after the wound was irrigated, 
and subcutaneous gas was visualized on a 
roentgenogram of the knee (Fig 3). 


Physical examination of the knee re- 
vealed the presence of erythema, tender- 
ness, increased warmth, edema, and some 
mild crepitus to the medial aspect of the 
knee. The extremity had normal results to 
neurosensory examination with a good 
range of motion of the knee joint. 

The child was hospitalized, and in- 
travenous nafcillin sodium and gentamicin 
sulfate therapy was begun. Culture from 
the wound drainage revealed S awreus and 
B-hemolytic Streptococcus group A. The 
subcutaneous gas present on the first day of 
admission resolved by the second hospital 
day. After two days of intravenous anti- 
biotic treatment, the patient completed 
a ten-day course of oral dicloxacillin 
sodium. Recheck of the wound ten days 
after discharge revealed a _ well-healed 
extremity. 


Comment.—When hydrogen pe- 
roxide comes into contact with cata- 
lase, an enzyme found in blood and 
most tissues, it is converted to oxygen 
and water. This reaction can be 
expressed schematically as follows: 
2H,0O,—\—>2H,0 + O,. Oxygen liber- 
ated from the above reaction has little 
bactericidal effect, except possibly on 
anaerobes. The bubbling action of the 
free oxygen can aid in the débridement 
of contaminated wounds by loosening 
masses of infected debris.’ 

A search of the medical literature 
from our university library, and a Na- 
tional Library of Medicine computer- 
ized MEDLINE search from 1966 to 
1986 did not reveal any reference to 
subcutaneous gas secondary to hydro- 
gen peroxide administration. How- 
ever, a search of the dental literature 
revealed that Bhat,’ Harris,* and Shov- 
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Fig 1.—Prominent subcutaneous gas on 
ulnar side of right forearm (arrow). 


elton’ reported tissue emphysema sec- 
ondary to hydrogen peroxide adminis- 
tration during root canal irrigation. 
Rickles and Joshi® reported a case of 
fatal air embolism following insuffla- 
tion of air under pressure during root 
canal irrigation. 

The two patients we describe had 
extensive subcutaneous gas from 
hydrogen peroxide irrigation under 
pressure. The subcutaneous gas was 
believed to be self-limited in both chil- 
dren. The symptoms of marked swell- 
ing of the extremity, fever, and overly- 
ing skin changes due to S awreus and 
B-hemolytic Streptococcus group A 
forced the consideration of an infec- 
tious cause for the subcutaneous gas in 
both children. However, the absence of 
systemic toxic effects in both children, 
the lack of joint motion limitation, and 
the absence of exudate and foul odor of 
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Fig 2.—Extension of subcutaneous gas to 
right lateral chest wall of patient 1 (arrow). 





Fig 3.—Roentgenograms taken before 
(left) and after (right) gas was present in 
subcutaneous tissue (arrow) of patient 2. 


the wounds indicated a norinfectious 
cause of the subcutaneous gas. 
Pressurized irrigation of wounds 

with hydrogen peroxide can appar- 
ently liberate oxygen that ean spread 
along fascial planes. Because it has the 
potential to produce subcutaneous 
gas, hydrogen peroxide under pres- 
sure should never be used as an irri- 
gant. 

Davip L. SCHNEIDER, MD 

LARRY J. HEBERT, MD 

Department of Pediatrics 

Earl K. Long 

Memorial Hospital 
5825 Airline Hwy 
Baton Rouge, LA 70805 
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‘Near-Miss’ SID 


Sir.—As coroner of Jefferson County, 
Louisville, which is the largest county 
in Kentucky, we have actively investi- 
gated and done research in sudden 
infant death syndrome (SIDS) for the 
past 18 years. During that time we 
have done our own research on several 
probable causes and fairly well ruled 
out all of them. These have included 
botulism, of which we found not one 
case; hyperthyroidism, which proved 
to be invalid; and the gliosis problem in 
the brain stem, which has yielded no 
useful findings. Basically, this puts us 
right back where we started years ago 
as far as SIDS is concerned. 

We have been monitoring infants in 
our county for ten years or more, and 
our findings are that it has not affected 
our infant mortality one iota. We still 
have the same number of deaths by 
SIDS in our county, and in our state for 
that matter, as we had ten to 20 years 
ago. 

There is one fact that we are fairly 
well sure of, however, and that is that 
there is no such thing as a “near-miss 
SID.” Our investigation shows that 
these babies die suddenly and unex- 
pectedly without any warning; moni- 
tors and any efforts to resuscitate 
them are not at all successful. We think 
that the term near-miss SID is a mis- 
nomer and probably should be dis- 
carded. Unfortunately, in our experi- 
ence, an SID is an SID is an SID, and 
until some other explanation for these 
infants’ demise is brought forth, it will 
remain so. 

RICHARD F. GREATHOUSE, MD 
Office of the Coroner 
Jefferson County 

801 Fiscal Court Building 
Louisville, KY 40202 


In Reply.—Dr Greathouse expresses 
frustration with two areas of SIDS 
research that we share: (1) the cause of 
SIDS remains poorly understood, and 
(2) monitoring of infants has had little, 
if any, impact on reducing the inci- 
dence of SIDS. 
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Not understanding the cause(s) of 
SIDS, we must agree with Dr Great- 
house that the term near-miss SIDS, 
which is used to describe episodes of 
apnea, cyanosis, and lack of tone, may 
be a misnomer. However, because of 
our lack of knowledge in this area, we 
are not ready to agree with Dr 
Greathouse’s statement that “an SID is 
an SID is an SID,” which, we feel, 
suggests a common pathophysiologic 
mechanism for all cases of SIDS. 

Our premise that infants with histo- 
ries of blue spells requiring interven- 
tion are at increased risk for SIDS is 
well supported,™ and our own experi- 
ence in the intensive care nursery has 
convinced us that apnea/bradycardia 
alarms are occasionally life saving. Al- 
though our study could not identify a 
subgroup of high-risk infants at 
greatest risk for SIDS based on hy- 
poxia and hypercarbia challenge tests, 
we do not feel that our results should 
be used to support or refute any 
causality hypothesis for SIDS. Fi- 
nally, we feel that even if the cause(s) of 
SIDS are better understood, identifi- 
cation of infants at greatest risk will 
remain a challenge. 

JEFFREY A. LINDENBERG, MD 
JAMES D. NEwcoms, MD 

San Joaquin General Hospital 
PO Box 1020 

Stockton, CA 95201 
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Training for Life After Residency 


Sir.—In the July 1986 PEDIATRIC FO- 
RUM, a letter from Dr R. L. Williams’ 
pointed out in poignant detail the chal- 
lenge we face in training young, enthu- 
siastic physicians for entry into the 
world of primary care pediatrics. He 
stated, with apparent surprise at the 
concept, that “the community stan- 
dards dictate that only subspecialists 
are qualified to perform certain proce- 
dures.” 

It is scandalous that a highly skilled 
resident, on June 30 of the last year of 
three or more years or rigorous train- 
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ing in hospital-based pediatrics, is ex- 
pected to take responsibility for con- 
trolling the ventilator, placing a chest 
tube, reading an electrocardiogram, 
and aspirating a sample of bone mar- 
row only to find that, a day later, on 
July 1 of his first year of private prac- 
tice, such procedures are considered 
outside his or her level of competence. 
To add insult to injury, this often oc- 
curs in the very institution in which he 
was trained. 

The liability crisis and potential mal- 
practice exposure is usually given as 
the major reason for such restrictions 
on hospital privileges. I personally be- 
lieve this is an oversimplification of the 
problem. I suggest that we have 
reached this state of affairs for a num- 
ber of reasons. 

Standards of performance and expe- 
rience can easily be set and supervised 
by an institution if that institution 
desires to do so. But the truth of the 
matter is that to be able to offer the 
neonatology coverage needed by an 
active neonatal intensive care unit, for 
example, many hospitals restrict ac- 
cess to the unit as a method of instiring 
the financial base needed to support 
subspecialists. I hasten to add that I 
do not deny the need for such a policy. I 
do not believe that a generalist can 
adequately monitor and/or service the 
needs of a neonate on a ventilator from 
a private office at a distance of 15 to 
30 minutes or more away from the 
site. The need for an on-site full-time 
neonatologist in a level 3 nursery is 
obvious. I am, however, aware that 
institutions allow substitutes for those 
skilled hands in the person of resident 
moonlighters, nurse-practitioners, or 
even respiratory technicians in prefer- 
ence to their attending staff members 
if neonatologists are not available to 
the institution. The net result is that 
the full-service posture of the institu- 
tion is preserved, financial turf is pro- 
tected, and the marketing image is 
enhanced. Quality of care issues are 
relegated to levels of lower priority by 
the institution’s need to compete in the 
medical marketplace. 

The most disturbing thing about Dr 
Williams’ letter was the surprise he 
apparently experienced on entering 
practice. To that extent his training 
was, perhaps, inadequate to prepare 
him for entering practice with realistic 
expectations. 

As a 25-year veteran of primary care 
pediatrics and a faculty member of just 
such a residency program, I have been 
acutely sensitive to the need to pre- 


pare our trainees for their medical “life 
after residency.” Our curriculum at the 
Children’s Hospital of Michigan, De- 
troit, includes a full 18 hours per year 
on practice management so that our 
residents will know how to survive as 
primary care pediatric practitioners. 
We believe that we can do no less if we 
are to fully prepare our graduates to 
survive in this climate of change in the 
provision of health care. We are trying, 
by this effort, to avoid the trap of 
training residents to be excellent 
house officers instead of practicing pe- 
diatricians. 

The American Academy of Pedi- 


atrics, through its Committee on Prac- 


tice and Ambulatory Medicine, is cur- 
rently engaged in a project with a 
number of training programs to sup- 
port institutional commitment to 
training pediatric residents in meth- 
ods and skills that are needed by active 
practitioners. We may not be able to 
change the direction of the tide by this 
effort, but perhaps if we prepare resi- 
dents for the reality of private practice 
they may find it easier to keep their 
heads above water. 

RALPH CasH, MD 

Medical Center Pediatrics PC 

4727 St Antoine 

Suite 406 

Detroit, MI 48201 
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Treatment of Idiopathic Chronic 
Neutropenia With High-Dose 
Intravenous Immunoglobulin 


Sir.—It was a great pleasure to read 
the report by Ducos and colleagues,’ 
especially since we also obtained bene- 
ficial effects by treating a patient with 
idiopathic chronic neutropenia with 
high-dose intravenous y-globulin. 


Patient Report.—We admitted the sub- 
ject, a 6-month-old female infant, for the 
first time on Dec 7, 1984. She had had 
chronic diarrhea, vomiting, and growth 
failure for six weeks. At the time of ad- 
mission, she had prolonged bleeding time, 
neutrophil granulopenia, and lack of pro- 
thrombin. The patient became gradually 
atrophic, and a serious septic condition 
developed. We diagnosed mastoiditis as the 
cause. We performed a mastoidectomy on 
Dec 28. After the operation, the granulo- 
cyte count and the red blood cell count 
continually decreased, and she was given 
several transfusions.The bone marrow ex- 
amination revealed normal granulopoiesis. 
Beginning in March 1985, her condition 
improved and her weight increased. The 
red blood cell count and the prothrombin 
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time normalized, but the erythrocyte sedi- 
mentation rate rose to between 50 and 
100 mm/h, and the granulopenia remained. 
Otitis flared up, so we performed mastoid- 
ectomy again in September 1985. The re- 
peated bone marrow examination revealed 
normal granulopoiesis. The helper/sup- 
pressor lymphocyte rate decreased. Pred- 
nisone and epinephrine therapy did not 
increase the absolute neutrophil granu- 
locyte count. The complement system was 
equally unaffected. We measured high im- 
munoglobulin levels. We eliminated the 
possibility of human T-cell lymphotropic 
virus type III (HTLV-III) infection by 
serologic examinations. In reaction with 
the thrombocytes and leukocytes of 11 
healthy donors in a capillary migration 
inhibition test, the patient’s sera had nega- 
tive results. 

Since high-dose intravenous immuno- 
globulin treatment had had beneficial ef- 
fects in treatment of patients with throm- 
bocytopenia, we treated her for four days, 
beginning Jan 26, 1986, with 400 mg/kg/d of 
human IgG (Endobulin, Immuno, Vienna). 
By the seventh day of treatment, the abso- 
lute neutrophil granulocyte count had sig- 
nificantly increased, but after a week it 
decreased again. To eliminate casual coinci- 
dences, human IgG treatment was re- 
peated two weeks later using the same 
dosage. The rise in the granulocyte count 
was greater than the previous one. The 
results are shown in the Figure. 


Comment.—Despite the fact that 
great experience has been gained con- 
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cerning treatment of patierts with 
thrombocytopenia with high-dose 
immunoglobulin, the mechanism of its 
effects remains unknown. 

One patient is not sufficient to deter- 
mine the efficacy of the treatment re- 
viewed above. Nevertheless, there 
was considerable improvement in an 
otherwise incurable granulopenia 
after treatment with high-dose immu- 
noglobulin. This may lead to broader 
applicability of immunoglobulins in au- 
toimmune diseases. 

ANDRAS Lakos, MD 

LASZLO TIMÁR, MD 

Central Municipal Hospital for 
Infectious Diseases “László” 

PO Box 29 

H-1450, Budapest, Hungary 


1. Ducos R, Madyastha PR, Warr-e RP, et al: 
Neutrophil agglutinins in idiopataic chronic 
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Dysphagia Lusoria 


Sir.—I just obtained the August 1986 
issue of AJDC and noticed on the cover 
“Articles: Dysphagia Lusorum in Chil- 
dren.” The word “lusorum” sounded 
strange. I turned to page 816 and tried 
to find out why lusorum was used, as 
all of my medical life (beginning as a 


medical student) I have been used to 
“lusoria.” I did not find an explanation 
of the use of lusorum in the article, but 
the reference list referred to an article 
by Berenzweig et al entitled “Dys- 
phagia Lusoria,” so I looked in the BIG 
Webster’s. “Lusorius” is an adjective, 
and there is nothing about “lusus” or 
lusorum (genitivus pluralis). The next 
source: Dorland’s Illustrated Medical 
Dictionary. Here I found my memory 
confirmed: dysphagia lusoria. Lusus 
means play or game. This is correct, 
but dysphagia is not connected with 
lusorum. Therefore, dysphagia luso- 
ria, but not “dysphagia of games.” 
IMRICH Bor, MD 
3821 49th Ave NE 
Seattle, WA 98105 


In Reply.—Dr Bor is right: the correct 
term is “dysphagia lusoria,” not 
“lusorum.” (Whatever is “playful,” or 
perhaps “erratic” or “inconsistent,” 
about it is beyond this argument.) The 
authors of that article, as well as our 
copy editors and perhaps other read- 
ers, may all learn from Dr Bor’s atten- 
tive reading the journal and dexterity 
with Latin declensions. After all, Ab 
uno disce omnes, don’t they? 
GABRIELA RADULESCU 
Managing Editor, Specialty 
Journals 


Pediatric Social Illness 


Sir.—The editorial remarks by Dr 
Pruitt’ were thoughtful, incisive, and 
important. However, inadequate med- 
ical care is only half the problem. The 
stresses in our social system that cause 
“pediatric social illness” are destroying 
the lives of our children. 

This is the stated goal of pediatrics: 
“for every child a warm and accepting 
family and the opportunity to develop 
to the full potential of his or her God- 
given talents.” 

For the past eight years, I have 
interviewed 500 young men and 
women per month, all of whom were 
applicants for the armed services of 
our country. Most of them enjoyed 
generally good health, and from their 
histories one was able to conclude that 
their health care ranged from ade- 
quate to excellent. Still, a large num- 
ber were leading lives in complete 
disarray and disorganization and were 
doomed to live out their existence de- 
pendent on assisted living or to be- 
come involved in the criminal justice 
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system. They were victims of pediatric 
social illness, poor education, depres- 
sion and loss of hope, inability to relate 
action to consequence, and loss of 
motivation. These symptoms spread 
across the socioeconomic spectrum. 

For example, industrial strife and 
unemployment are two of the root 
causes of pediatric social illness. This 
year there was a bitter strike at the 
Hormel plant in Minnesota. Family 
was pitted against family, husband 
against wife. Caught in this terrible 
tension were the children. How could 
they go to school and learn when their 
families were torn asunder? 

There are compelling reasons for 
pediatricians to act forcefully in every 
possible way. We are idealists in medi- 
cine, and it does not fulfill our stated 
goal to see so many lives in peril. The 
matter has grown to such proportions 
that it threatens our entire social 
structure. One in five children in 
Cuyahoga (Ohio) county is receiving 
Aid to Dependent Children; in the 
inner-city schools more young people 
drop out of school than graduate; and 
54.9% of infants born in the black com- 
munity are born out of wedlock and 
into poverty, despair, and misery. 

What can we do? In our contacts 
with patients, either in our offices or 
elsewhere, we must take a social his- 
tory and understand the importance of 
the environment to the health and 
welfare of our patients. We must use 
our community prestige to promote 
various support programs in the com- 
munity and to work for social justice. 
Failure to do so means we are failing in 
our duty to our children and threaten- 
ing the stability of our social structure. 

RALPH I. FRIED, MD 
3255 Grenway Rd 
Shaker Heights, OH 44122 


1. Pruitt AW: Health care and the poor. AJDC 
1986;140:749. 


Antibody Response to Measles 
Vaccine With DTPP 


Sir.—We previously reported’ the ad- 
vantages of giving measles vaccine 
mixed with diphtheria and tetanus 
toxoids and pertussis (DTP) vaccine or 
diphtheria, tetanus, pertussis, pol- 
iomyelitis (DTPP) vaccine with one 
syringe and needle. We found that 
measles virus survived mixing with 
these vaccines and remained poten- 
tially immunogenic for at least four 
hours. Herein, we report the antibody 
response of monkeys and children to 
measles vaccine mixed with DTPP vac- 
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Measles 
Measles and DTPP 
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Monkeys 
Monkeys 


Monkeys 
Children 
Children 





*DTPP indicates diphtheria, tetanus, pertussis, poliomyelitis; GMT, geometric mean titer of antibody; 


SC, subcutaneous; and IM, intramuscular. 


cine. Measles vaccine was first drawn 
into the syringe followed by DTPP 
vaccine, and the mixture was injected 
within two minutes. 

Juvenile bonnet monkeys (Macaca 
radiata) were bled and tested for the 
presence of measles virus hemag- 
glutination inhibiting (HAI) antibody 
in serum dilutions starting with 1:2. 
After ascertaining the absence of anti- 
body, groups of ten monkeys were 
given one dose each of measles vaccine 
(Attenuvax, Merck Sharpe & Dohme, 
West Point, Pa) or measles vaccine 
mixed with DTPP (Imovax, Merieux, 
Lyons, France) subcutaneously or in- 
tramuscularly. The monkeys were ob- 
served daily for fever, loss of appe- 
tite, or swelling at injection site 
for two weeks, with completely nega- 
tive results. One month after inocula- 
tion, all of the monkeys were bled, and 
sera were tested for the presence and 
titer of HAI antibody at a starting 
dilution of 1:8. In each group, nine 
monkeys seroconverted; their geo- 
metric mean titers are shown in the 
Table. 

After parental consent was ob- 
tained, measles vaccine, alone or 
mixed with DTPP, was given in- 
tramuscularly to two groups of ten 
children between 12 and 18 months of 
age. Their preinoculation sera showed 
no measles HAI antibody at a 1:4 dilu- 
tion. The local and systemic reactions 
were similar in both groups. One 
month after inoculation all children 
had antibody, and their GMTs are 
shown in the Table. 

These results show that measles 
vaccine does not lose its immu- 
nogenicity when mixed with DTPP 
vaccine, which contains traces of for- 
maldehyde, 2-phenoxyethanol, and 
aluminum phosphate.’ In 1970, a public 
health nurse in the Marshall Islands 
introduced the practice of mixing mea- 
sles and DTP vaccines in one syringe 


when children were due for them on 
the same day.’ Since it was contrary to 
recommendation, this practice was 
stopped in 1978. However, when vac- 
cine efficacy was compared after a 
large measles epidemic in 1978, there 
was no significant difference between 
those who received measles vaccine 
alone or mixed with DTP.’ 
T. JACOB JOHN, FRCP(E), PHD 
R. SELVAKUMAR, MVSe 
VINOHAR BALRAI, MD 
DEPARTMENT OF VIROLOGY 


Eric A. F. Simoes, MD, DCH 
Department of Child Health 
Christian Medical College 
Hospital 
Vellore 632 004 
Tamilnadu, India 
This study was supported in part by a grant 
from the Ford Foundation to the Epidemiology 


Resource Center Project, Christian Medical Col- 
lege, Vellore, India. 


1. John TJ, Selvakumar R: Mixing measles 
vaccine with DPT and DPTP. Lancet 1985;1:1154. 

2. McIntyre RC, Preblud SR, Polloi A, et al: 
Measles and measles vaccine efficacy in a remote 
island population. Bull WHO 1982;60:767-775. 


Escalator Injury in 
Foreign Countries 


Sir.—Wells and colleagues’ advised 
pediatricians to stress to patients the 
importance of accompanying children 
on escalators and the importance of 
wearing hard-soled shoes. My son’s 
experience emphasizes the impor- 
tance of these recommendations, par- 
ticularly in foreign countries, where 
riding on escalators is even more risky. 
While he was riding a down escalator 
in East Berlin, the toe of his tennis 
shoe slipped into the gap between the 
moving stairs and the stationary 
sidewall. The gap was larger than in 
most escalators in the United States, 
and the toe easily entered this space. 
Because of the configuration and 
pliability of the shoe, he was unable to 
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extricate his foot before it got caught 
in the metal comb plate at the bottom. 
Eventually, he lost his right toe and 
function of his forefoot. All of the esca- 
lators in the United States we have 
subsequently examined did not have a 
gap of sufficient size to permit what 
happened in East Berlin. It was thus 
somewhat surprising to learn that one 
of the two patients described by Wells 
et al had a nearly identical injury in a 
suburban shopping mall in Maryland. 
In any event, the general recommen- 
dations for families traveling abroad 
should include the specific admonition 
to exercise caution when their children 
ride escalators. 
W. ARCHIE BLEYER, MD 
Department of Pediatrics 
University of Washington 
School of Medicine 
Seattle, WA 98195 


1. Wells JJ, Ancona RJ, Villiani MA: Escalator 
injuries. AJDC 1986;140:507-508. 


Thrombocytopenia in an 
Infant With AIDS 


Sir.—The clinical spectrum of the ac- 
quired immunodeficiency syndrome 
(AIDS) in children has continued to 
expand. Reported abnormalities in- 
clude failure to thrive, chronic inter- 
stitial pneumonitis, hepatosplenomeg- 
aly, diffuse adenopathy, protracted 
diarrhea, recurrent otitis media, ecze- 
matoid rashes, and thrombocytope- 
nia.’ Low platelet count has been 
shown to be due to increased destruc- 
tion, although the pathogenesis re- 
mains unclear.** We report a case of 
thrombocytopenia secondary to selec- 
tive bone marrow failure in a child with 
AIDS. 


Patient Report.—The patient was the 
1090-g male product of a 28-week gestation. 
He was born to a 3l-year-old known in- 
travenous drug abuser. The neonatal 
course was complicated by respiratory 
distress syndrome and moderate broncho- 
pulmonary dysplasia, poor weight gain, 
hyperbilirubinemia, hypocalcemia, hypo- 
glycemia, a moderate germinal matrix 
hemorrhage, and transient severe ischemia 
to the right lower extremity. Immunologic 
and serologic studies performed on the 
mother shortly after delivery revealed a 
T,/T, ratio of 0.6 and the presence of 
human T-cell lymphotropic virus type III 
(HTLV-III) antibodies. The infant’s initial 
T,/T, ratio was normal, and the results of 
tests for antibodies for HTLV and TORCH 
infections were negative. Following the 
resolution of all acute problems, the infant 
continued to gain weight slowly. At age 3 
months, thrush, hepatosplenomegaly, pal- 
pable cervical nodes, and thrombocyto- 
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penia developed. He had a platelet count of 
22000/mm* (22x10°L). Repeated testing 
revealed a reversed T,/T, ratio of 0.4, de- 
creased immunoglobulins, absent T-cell 
lymphoproliferative responses, and the 
presence of HTLV-III antibodies. A plate- 
let transfusion raised the platelet count 
transiently for a period of five days, after 
which it fell to 75 x 10°/L. Multiple courses 
of daily high-dose intravenous y-globulin 
were administered without any beneficial 
effect. A tibial bone marrow aspirate was 
normocellular with good myeloid and 
erythroid maturation; no megakaryocytes 
were found. The child ultimately suc- 
cumbed to persistent Staphylococcus au- 
reus sepsis at age 7 months. Autopsy 
findings revealed generalized areas of hem- 
orrhage and depletion of T-lymphocyte- 
dependent areas of the reticuloendothe- 
lial system along with marked thymic atro- 
phy. The bone marrow was hypercellular, 
with abundant immature myeloid and 
erythroid cells and an absnece of mega- 
karyocytes; HTLV-III virus was subse- 
quently cultured from the lung tissue ob- 
tained at autopsy. 
Comment.—Thrombocytopenia was 
one of the earliest reported findings in 
the AIDS population, particularly 
among homosexuals,’ and it has now 
been observed in about one third of the 
children with AIDS.’ These patients 
have normal to large circulating 
platelets, and bone marrow examina- 
tions show normal or increased num- 
bers of megakaryocytes. Thrombocy- 
topenia is currently believed to be 
secondary to increased peripheral de- 
struction due to premature removal 
from the circulation by the reticuloen- 
dothelial system following the binding 
of the platelets with complement and 
immune complexes.” Recently there 
has been evidence of an unusual anti- 
body to a platelet membrane antigen 
that binds to the F(ab), portion of the 
immunoglobulin in homosexuals with 
immune thrombocytopenic purpura 
and might be responsible for the 
destruction of circulating platelets.’ 
Our patient was unusual in that the 
thrombocytopenia was predominantly 
due to deereased marrow thrombo- 
poiesis rather than increased platelet 
destruction. Initially, platelet transfu- 
sions were able to maintain a reason- 
able platelet count for several days, 
which is not the expected pattern with 
immune destruction. Therapy with 
high-dose intravenous y-globulin, a 
treatment that has met with some de- 
gree of success in many patients with 
immune-mediated thrombocytopenia,‘ 
was ineffective in our patient. Finally, 
a bone marrow examination yielded no 
megakaryocytes or histiocytic phago- 
cytosis of platelet precursors, which 


again suggests platelet hypopro 
duction. No stigmas of constitutiona 
amegakaryocytic thrombocytopenia 
such as absent radii, microcephaly, o) 
trisomy syndromes, were present il 
our patient, and no drugs known ti 
suppress platelet production wer 
given. There was no evidence of al 
infection other than HTLV that migh 
have caused selective bone marrov 
failure. The fact that the degree o 
thrombocytopenia correlated with thi 
progression of the HTLV infection im 
plies that the virus played some role i1 
inhibiting thrombopoiesis, either b: 
directly affecting the maturation o 
megakaryocytes from primitive sten 
cells or by somehow influencin; 
platelet production via decreased lev 
els of thrombopoietin or some othe 
stimulatory substance. Alternatively 
an antibody directed against mega 
karyocytes rather than platelets migh 
result in intramedullary destruction o 
platelet precursors. 

Keeping in mind this new finding i1 
our patient, any thrombocytopenic in 
fant of a family at high risk for AIDS 
should have further investigation fo 
the possibility of HTLV-III infectio1 
since thrombocytopenia may be one o 
the earliest manifestations. Further 
more, in the thrombocytopenic patien 
with HTLV-III infection, a bone mar 
row aspiration would be beneficial tı 
decide on a proper therapeutic ap 
proach to control bleeding; the ab 
sence of megakaryocytes suggests hy 
poproduction, which is better treate 
with platelet transfusions to raise thi 
platelet count rather than y-globulin 
steroids, or splenectomy. 

MARK E. WEINBLATT, MD 
PHILIP G. ScimEcA, MD 
ANGELICA G. JAMES-HERRY, ML 
Division of Pediatric 
Hematology-Oncology 


SAVITA Panwa, MD 

Division of Pediatric Immunolog" 
North Shore University Hospita 
300 Community Dr 

Manhasset, NY 11030 
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The Future of Pediatrics 


he past half century has witnessed 

unprecedented changes in the field 
of pediatrics. As a basis for exploring 
the future, we briefly review the past, 
the demography of the pediatric pa- 
tient and physician populations, and 
our present environment, all of which 
impact on the future. 


HISTORY 


During the first 30 years of this 
century, the major causes of morbidity 
and mortality in infants and children 
were infectious and nutritional dis- 
eases.’ Specific drug therapy for infec- 
tions was nonexistent, and meningitis 
had a 75% to 100% fatality rate. Vari- 
ous forms of streptococcal disease, 
such aS empyema, meningitis, 
mastoiditis, and erysipelas, were ram- 
pant. Clean milk, nutrition, diarrhea, 
and the epidemiology of disease domi- 
nated medical thinking. Pediatricians 
began showing an interest in preven- 
tive medicine and child behavior. They 
also began prescribing complex for- 
mulas and vitamins and frequently 
recommended rigid feeding schedules 
for infants. Significant strides were 
made in the understanding of nutri- 
tional and metabolic disturbances such 
as fluid and electrolyte balance.** 

Most child care was provided by 
general practitioners who divided 
their time between office and home 
visits. The hospital was reserved for 
very sick or abandoned infants or for 
surgery. Admission to hospitals car- 
ried its own risk of morbidity and 
mortality.’ 

With the advancing knowledge of 
microbiology and epidemiology came 
an understanding of the methods of 
spread of the then-common scourges, 
and the role of science in medicine and 
the status of hospitals changed. 

The terrors of infectious disease 
lessened as pneumococcal serum, im- 
munoglobulin for measles prophy- 
laxis, and sulfonamides became avail- 
able. Mr Borden’s method of evaporat- 
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ing milk and the addition of corn syrup 
revolutionized infant feeding. Transfu- 
sions, intravenous administration, and 
the use of oxygen became available. 
Physicians were now able to deal con- 
fidently with more of the major ill- 
nesses of childhood; problems related 
to the interaction of the child and soci- 
ety began to be recognized. It is inter- 
esting to note that practice studies as 
early as the 1930s and 1940s showed 
pediatricians spending most of their 
time caring for well children and minor 
acute illnesses.*® 

In the 1940s and 1950s, pediatric 
practice was revolutionized by the in- 
troduction of penicillin. Diphtheria 
and tetanus toxoids and pertussis vac- 
cine began to be administered, and 
corticosteroids had a profound impact 
on asthma, arthritis, and nephrosis. 
There was a general move away from 
evaporated milk toward specific infant 
formulas as a preferred source of milk. 
As the baby boom began, the fragility 
of “little Johnny’s ego” was discovered, 
and permissiveness in child behavior 
became the watchword. The tempo- 
rary shortage of pediatricians caused 
by World War II and the Korean War 
effectively terminated house calls in 
the United States, and strict solo prac- 
tice began to give way to group-prac- 
tice and shared-call arrangements. 

The pharmaceutical industry came 
into its own in the 1950s, and new 
antibiotics, antihistamines, anticon- 
vulsants, and other drugs were intro- 
duced on a regular basis. Polio was 
conquered with the introduction of the 
Salk and Sabin vaccines. Pediatrics 
began to turn its attention to condi- 
tions that affect relatively small num- 
bers of children, for example, cystic 
fibrosis, diseases of the newborn in- 
fant, genetic defects, and metabolic 
and endocrine disorders. Improved 
prenatal care and incubators increased 
premature infant survival, and the 
mystery of retrolental fibroplasia be- 
gan to be understood. By the la 
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1950s, most pediatricians were spend- 
ing more than 50% of their time in well- 
child care—a far cry from the days of 
the beginning of the century when 
surviving to adulthood was a major 
concern.’ i 
In the 1960s, understanding of cellu- 
lar immunology permitted the recog- 
nition of a host of immunologic dis- 
orders, and clinical genetics devel- 
oped. Ambulatory care emerged as an 
academic subspecialty, and the exist- 
ing subspecialties were strengthened. 
Progress was so great that the average 
primary care pediatrician could no 
longer keep up and was forced to in- 
crease referral rates to subspecialists. 
We saw the beginnings of what came to 
be called the new pediatrics, with tre- 
mendous strides in neonatology and its 
associated technology and the Ameri- 
can Academy of Pediatrics’ fight for 
insurer reimbursement for neonatol- 
ogy and well-child supervision. Man- 
power shortages in pediatrics resulted 
in the development of pediatric anc 
neonatology nurse-practitioners wit! 
highly variable acceptance in the pedi 
atric health care provision community. 
Technical advances such as feta 
monitoring, echocardiography, im 
proved parenteral nutrition, and com 
puted tomography brought about the 
dramatic changes of the 1970s, and : 
large proportion of these benefitec 
neonatology. Combined with concur 
rent changes in obstetric practice, thi 
minimum salvageable weight of infant: 
has been gradually lowered. Unfor 
tunately, the success of improving sur 
vival for low-birth-weight infants ha: 
not been paralleled by a declining inci 
dence of low birth weight. In addition 
neonatal and postnatal mortality rate; 
remain twice as high for black infant; 
as for white infants. We are now seein; 
more children who are chronically il 
than ever before, and failure to thriv 
has become a legitimate diagnosis. 
hanges in the nuclear famil; 
‘reflected in the morbidity c 
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Fig 1.—Number of newborns per pediatri- 
cian since 1964 and projected to 1990 
(adapted from Martinez’). 


child abuse. Effective treatment pro- 
tocols for various childhood malignan- 
cies and supportive therapy for chronic 
diseases have significantly altered 
their morbidity and mortality. For ex- 
ample, in 1945, the mean age of sur- 
vival for a patient with cystic fibrosis 
was 1 year; by the 1980s, it was approx- 
imately 20 years. 


DEMOGRAPHICS AND STATISTICS 


The demography of the pediatric 
population over the next two decades 
will actually be an echo of that of the 
postwar baby boom.’ 

The number of births has more or 
less increased since 1976 and is ex- 
pected to continue to rise at the rate of 
about 1% to 2% annually. The rise is 
primarily due to an absolute increase 
in the number of women between 15 
and 44 years of age and is occurring 
despite a declining fertility rate. The 
population of young children will ex- 
pand, while at the same time there will 
be a real decline in the adolescent 15- to 
19-year-old population.’ 

There has been a significant in- 
crease in the population of pediatri- 
cians from about 17 000 in 1972 to about 
33000 in 1984. By 1990, we project 
approximately 46000 pediatricians.*” 
Over the same period, there has been a 
significant increase in the number of 
women pediatricians.” The propor- 
tional increase of women pediatricians 
has been greater than that for other 
specialties and has implications for es- 
timates of productivity. While it may 
not be true in the future, all studies to 
date have suggested that women work 
fewer hours, see fewer patients, and 
earn less money than their male coun- 
terparts.*” 

There has been a dramatic decrease 
in the number of children per pediatri- 
cian from about 8000 in 1964 to approx- 


22 AJDC—Vol 141, Jan 1987 


A 


A 


\. 


ai 
mM 
if 
D> 


= WW 
”“K WW 


Age, y 
Fig 2.—Percentage of children by age who use pediatricians as primary care providers 


(adapted from Martinez’). 





Fig 3.—Distribution of pediatricians by size of practice (adapted from AMA Center for Health 
Policy Research®), Numbers indicate numbers of pediatricians in a practice. 


imately 3200 in 1984. This figure is 
expected to drop to less than 2000 by 
1990.° During the same time, the num- 
ber of newborns dropped from 420 per 
pediatrician in 1964 to 170 in 1984 and is 
expected to reach an all-time low of 124 
in 1990 (Fig 1).’ 

Even though the number of patient 
visits rose from 245 million per year to 
260 million per year between 1976 and 
1984, the increase in the number of 
pediatricians resulted in a net decline 
in the number of patient visits per 
pediatrician. In addition, there are 
marked discrepancies in utilization by 
age. In 1980 to 1981, infants were seen 
at the rate of 441.5 visits per 100 in- 
fants, and 1l-year-old children were 
seen at the rate of about 257.6 visits 
per 100 children. For adolescents, the 
rate dropped to less than 50 visits per 
100, or only one visit for every two 
adolescents per year.” 

There has been a steady decline in 


the pediatricians’ market share of chil- 
dren visiting either a pediatrician or a 
family practitioner for primary medi- 
cal care. From a high of 76% of new- 
borns, the pediatricians’ share drops to 
less than 10% in the 15- to 19-year-old 
group (Fig 2).’ Obviously, the practice 
of pediatrics has remained primarily a 
specialty of the first decade of life. 
Pediatrie practice has followed the 
general trend of moving away from the 
traditional one- or two-person practice 
models toward various types of group- 
practice and multispecialty arrange- 
ments far more slowly than most of 
medicine. In 1988, 52.4% of pediatri- 
cians were still practicing in one- or 
two-person groups.” Clearly, this 
rate of change will accelerate (Fig 3). 
There is a direct relationship be- 
tween the number of pediatricians and 
the size of the community. Only 25% of 
communities of 5000 to 10000 people 
had at least one pediatrician, while 
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astroenteritis 
Asthma without status asthmaticus 
Convulsions 
Asthma with status asthmaticus 
Hypertrophy tonsils and adenoids 
Organism pneumonia 
Otitis media 
Chronic tonsillitis 
Bilateral inguinal hernia 
Croup 
Preterm infant 
Maintenance chemotherapy 
Acute bronchiolitis 
Viral infection 
Chronic serous otitis media 
Viral enteritis 
Lack of normal 

physiologic development 
Extrinsic asthma with 

status asthmaticus 
Unilateral inguinal hernia 
Viral meningitis 
Chronic nonsuppurative otitis media 


*This table was compiled from information that 
appeared in Patient Mix by Diagnostic Categories 
1983.25 
96% had at least one family practi- 
tioner.” 

Of children under 18 years of age, 
17.5% lived in metropolitan areas with 
fewer than 50000 inhabitants, in con- 
trast to only 5.8% of pediatricians. 
Nearly 60% of children in nonmetro- 
politan areas use a family practitioner 
as their primary-care giver, while only 
18% use a pediatrician.” While pedi- 
atricians constitute 71% of the child 
health-care providers in the most pop- 
ulous communities, they deliver only 
about 11% of the child health care in 
sparsely populated areas, and 7.4 mil- 
lion children live in counties without a 
pediatrician. Thus, in rural areas, only 
one third of the office visits made by 
children 15 years of age or under were 
to pediatricians compared with just 
under 50% to family practitioners.” 

Not surprisingly, office-based pedi- 
atricians spend over 80% of their time 
in an office setting and only 12% of 
their time seeing patients in a hospital. 

Other settings account for less than 
6% of total physician professional time 
and less than 10% of the visits to date.” 
We can certainly expect to see an in- 
crease in the utilization of nontradi- 
tional health care provision sites, such 
as schools, day-care centers, surgicen- 
ters and urgicenters, and storefront 
clinics, in the next decade. 

Academic pediatricians are more 
hospital oriented and spend 50% of 
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their time in a hospital setting and only 
25% in office practice.” As academic 
departments become more dependent 
on practice-plan income, we can expect 
to see the discrepancy between the 
office pediatrician and the academic 
pediatrician erode. This will nave a 
significant impact on pediatric educa- 
tion and research productivity. 

The University of Southern Califor- 
nia, Los Angeles, and the US Division 
of Research and Medical Education, 
Washington, DC, found that child 
health supervision and diseases of the 
upper and lower respiratory tract ac- 
count for 84.5% of the principal diag- 
noses made. The five most frequent 
primary-problem foci account for be- 
tween 63% and 86% of the diagnoses 
among various age groups.” Most of 
the time, pediatricians take care of the 
non-life threatening health problems 
of children who are under 10 years old 
and repeatedly see the same dozen or 
so diagnoses. 

A review of the general categories of 
patient-admission diagnoses to chil- 
dren’s and general hospitals reveals 
some striking differences. Approx- 
imately two thirds of the pediatric 
admissions to general hospitals and 
one third to children’s hospitals are 
derived from categories such as respi- 
ratory disease, tonsillectomy and ade- 
noidectomy, trauma, and a few other 
related simple issues. In contrast, cat- 
egories such as congenital anomalies, 
malignancies, gastrointestinal dis- 
ease, central nervous system anoma- 
lies, and others account for 35% of 
discharge diagnoses in children’s hos- 
pitals but less than 10% in general 
hospitals.” 

Those of us in academic medicine 
who spend our lives in large centers 
and complex tertiary care facilities 
think of our institutions as bastions of 
sophisticated medical care where we 
see sick premature infants and chil- 
dren with malignancy, child abuse, 
cystic fibrosis, and complex immune- 
deficiency diseases. 

In fact, if we examine what actually 
goes on in our hospitals, a somewhat 
different picture emerges. There is a 
great deal of similarity between the 
top 21 admission diagnoses reported 
by all sizes of children’s hospitals (Ta- 
ble). They aecount for less than 30% of 


children’s admissions and less than 
20% of total patient days.” Obviously, 
there are geographic and hospital-spe- 
cific differences. For example, in De- 
troit, admissions for sickle cell disease 
in crisis rank in the top ten diagnoses. 
A comparable list prepared in 1995 will 
undoubtedly show a greater number of 
complex illnesses. The majority of rel- 
atively minor surgical procedures will 
be performed on an ambulatory basis. 


THE ENVIRONMENT 


The overall environment in which 
the provision of health care occurs has 
undergone dramatic changes over the 
past decade. Of most significance has 
been the shift of focus in federal policy 
from social concern to cost contain- 
ment.” There has been an increase in 
the use of physician extenders” and a 
shift away from the traditional fee-for- 
service mode of practice toward vari- 
ous types of group and commercial 
arrangements.” Substantial changes 
have occurred in medical knowledge 
and technology that have had a pro- 
found impact on medical practice, with 
corresponding increased public expec- 
tation and demand for access to the 
medical profession. There have been 
spectacular increases in malpractice 
lawsuits and insurance premiums, 
brought on to some extent by the 
sometimes unrealistic and unreason- 
able expectations of the public, the 
introduction of no-fault car insurance, 
and the general belief that physicians 


ought to be infallible. 
In the 1950s, the federal government 
underwrote hospital constructior 


throughout the country and took ¢ 
first step in the direction of mandating 
the access of the poor to medical care 
via the Hill-Burton program. The fed. 
eral government also funded a tremen: 
dous biomedical research effort via the 
National Institutes of Health. Easiei 
access to care and a greater array 0. 
services available fueled the demanc 
for health care, and health-insurance 
coverage began to emerge as a majo) 
and widespread prerequisite of em 
ployment.””” 

In the 1960s, to a great extent as ¢ 
result of research supported by or per 
formed at the vastly expanded Na 
tional Institutes of Health, a signifi 
cant acceleration in the acquisition o 
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Fig 4.—United States health-care expenditures as percentages of gross national product 
(GNP) (open circles) and amount spent per capita in selected years from 1965 to 1984 


(closed circles) (adapted from Barr”), 


medical understanding and technology 
began. Federal policy, still in an ex- 
pansive and egalitarian mood, funded 
regional medical programs to ensure 
national dissemination of the new 
knowledge and technology to hospitals 
around the country. Increased service 
capacity created a need for expansion 
in health manpower nationwide. Thus 
began an era of government financing 
of new or expanded medical and other 
health profession schools. 

As the range of medical schools ex- 
panded, so did the cost of medical care. 
A socially conscious society became 
concerned about the access of the aged 
and poor to the benefits of the new 
technology and knowledge. In what 
may have been the most far-reaching 
legislation ever enacted in the United 
States, the government created the 
Medicare and Medicaid programs to 
finance the medical care of these two 
groups. This era has frequently been 
called the greening period of American 
medicine. 

In the 1970s, government health pol- 
icy shifted to concerns of comprehen- 
siveness and quality, with a continued 
concern with access. The public began 
to demand a voice in local health-policy 
issues, and the government responded 
by establishing health-planning agen- 
cies with input from all aspects of 
health care provision, including the 
consumer. Early concerns about the 
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nation’s health budget, which in- 
creased rapidly following the enact- 
ment of Medicare and Medicaid, and 
about possible overuse of new tech- 
nologies resulted in the establishment 
of the infamous certificate of need, 
which placed approval of local hospital 
capital expenditure in the hands of 
local health-system agencies. 

The federal government sponsored 
the expansion of medical knowledge, 
technology, planning, institutions, 
services, manpower, and access to 
care. It is not surprising, therefore, 
that the proportion of the gross na- 
tional product (GNP) attributable to 
health expenditure has tripled in the 
past 50 years (Fig 4).” 

As the nation’s health-care expen- 
diture blossomed in the rarefied atmo- 
sphere of cost- or charge-based fee for 
service, so did concerns about the 
growth. In the fall of 1983, the federal 
government destroyed the cost-plus 
mentality of medicine almost over- 
night when it initiated prospective- 
payment schedules. Following the in- 
troduction of prospective payment by 
diagnosis or diagnosis related groups 
(DRGs) for Medicare patients, the per- 
centage of the GNP attributable to 
health expenditure declined for the 
first time, to 10.6% in 1984. Both the 
actual decline in the GNP health bill 
and the proportion attributable to 
service intensity are among the very 


first indicators that cost-containment 
efforts may be effective.” 

Diagnosis related groups have be- 
gun to have far-reaching consequences 
for health care provision and medical 
education. Medical education in par- 
ticular is likely to be impacted by 
changes in the hospital industry secon- 
dary to the introduction of DRGs and 
the whole question of prospective pay- 
ment.*** 

With the new emphasis on reducing 
the number of patient days and the 
number of services considered inpa- 
tient services, the country is support- 
ing a hospital system up to one third 
larger than its needs.* Smaller hospi- 
tals are likely to close or change their 
focus to care for long-term, chronically 
ill patients. A reduction in the number 
of hospitals and in the services the 
remaining ones offer will have a signifi- 
cant impact on available residencies 
and on the organization of health care 
provision systems. Smaller hospitals 
will no longer be able to maintain their 
residency approval and will find it 
cheaper to employ physician ex- 
tenders to replace some of the lost 
residency positions. 

Hospitals are likely to develop re- 
gional network systems of referral 
with high-cost, high-technology serv- 
ices only offered in the tertiary, fre- 
quently academic, institutions. We are 
already seeing this in the areas of 
perinatology and neonatology, and 
there is every indication that the trend 
will spread to many other areas of 
medicine. 

With the overall environmental 
pressure to assure that what is done in 
patient care is necessary and cost- 
effective, there must be an increased 
emphasis in medical practice on previ- 
ously underemphasized areas such as 
health supervision, preventive medi- 
cine, nutrition, and management of 
chronic disease. Obviously, the coun- 
try will still need academic and non- 
academic specialists and subspec- 
ialists; however, the vast majority of 
practitioners will find themselves in an 
ambulatory group or health mainte- 
nance organization (HMO)-type set- 
ting. The general feeling today is that 
previous estimates of the growth in 
HMOs and the preferred provider 
organizatioins (PPOs) were far too 
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conservative. The 25% increase in the 
start-up of new HMOs in the first 
quarter of 1986 compared with the last 
quarter of 1985 certainly attests to this 
(Office of Health Maintenance Organi- 
zations, US Dept of Health and Human 
Services, Rockville, Md, telephone 
conversation, April 1986). 

National health policy changes of 
the 1960s and 1970s significantly nar- 
rowed the gap in access to medical care 
between affluent and poor children, 
white and minority children, and sub- 
urban children and those living in cen- 
tral cities and rural areas. However, 
since the 1970s, some of the gains have 
been eroded. The percentage of chil- 
dren in poverty has increased, and 
eligibility standards for many of the 
major welfare programs have not kept 
pace with inflation. Medicaid reim- 
bursement rates in many states are 
ludicrously inadequate. Rates and pat- 
terns of health expenditure continue to 
differ dramatically according to family 
background factors such as race, eth- 
nicity, poverty status, and location of 
residence.® Minority group children 
and nearly poor children were found to 
be at highest risk for limited utilization 
of service and inadequate insurance 
coverage." The major policy ini- 
tiatives of the Reagan administration 
since 1980 to reform Medicaid and 
other health programs are unlikely to 
improve the situation. 


THE FUTURE 


In discussing the future of pedi- 
atrics, the issues have been arbitrarily 
divided into those related to acquisi- 
tion of new knowledge and those re- 
lated to the role of the pediatrician in 
providing care to children and adoles- 
cents. 

Unfortunately, at the present time it 
does not seem likely that there will be 
major breakthroughs in knowledge 
and technology that will have rapid 
and direct applicability to patient care. 
Molecular biology and genetics will 
continue to be the major foci of re- 
search, but all too often there is a lack 
of recognition that enormous acquisi- 
tion of knowledge in this area, while 
providing the essential underpinnings 
for future development, rarely has im- 
mediate application. Certainly, we will 
develop a better understanding of the 
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basic molecular defects in a wide range 
of disorders as well as better methods 
of diagnosis and counseling. For the 
remainder of this decade, however, 
treatment capabilities are likely to re- 
main limited. It is hoped that there will 
be major exceptions. 

Another reason for pessimism is the 
relative dearth of young, talented pe- 
diatrician-scientists. In recent years, 
pediatric journals have suffered a sig- 
nificant reduction in the number and, 
to some extent, the quality of submis- 
sions. Asin other disciplines, pediatric 
faculty are being asked to previde 
more hands-on clinical care to under- 
write part of their salaries through 
practice income. This is frequently at 
the expense of their research endeav- 
ors. In most medical schools, depart- 
ments of pediatrics have fared poorly 
in competing for external funding to 
support their research activities.” 

Pediatrics will truly become synony- 
mous with the science of growth and 
development. Transplants, immuno- 
therapy, and more precise pharmaco- 
therapeutics will impact on morbidity 
and mortality. Technology will con- 
tinue to become more sophisticated 
and expensive, presenting us with the 
challenge of how to gain maximum 
benefit while maintaining a cost-con- 
tainment thrust. 

As HMOs proliferate, the propor- 
tion of pediatricians employed by them 
will increase, especially when one con- 
siders that the favorite enrollee is the 
young family, possibly with one or two 
children. As hospitals network, we 
will see an increase in physician net- 
working, such as PPOs. Increased 
competition will force pediatricians to 
adjust to the reality that the family in 
which both parents work and the sin- 
gle-parent family now predominate. 
Groups will be forced to provide good 
evening office coverage and night and 
weekend availability. 

We have been saying that pediatri- 
cians should provide more care to the 
adolescent population for at least the 
last decade, but, to date, as previously 
noted, we are still providing relatively 
little care to relatively few adoles- 
cents. In fact, pediatricians have vir- 
tually ceded the primary care of chil- 
dren in less populous communities and 
the adolescent population in general to 


family practitioners.“ The increased 
number of pediatricians compared 
with the patient population and the 
dramatic changes that have occurred 
in reimbursement will force pediatri- 
cians from their traditional myopic 
focus on urban- and suburban-dwell- 
ing children under 10 years of age. The 
social and demographic profile of soci- 
ety has changed, and pediatricians 
cannot afford to continue to base their 
practice and teaching modes on the 
assumption of the historically tradi- 
tional two-parent, one-income family. 
The whole question of where, how, and 
with whom our preschool children are 
spending their time bears close scru- 
tiny for the morbidity of disease and 
psychosocial sequelae. 

The days of solo fee-for-service prac- 
tice are numbered, and the increase in 
prospective reimbursement arrange- 
ments will hasten its demise. Alphabet 
medicine will proliferate, and the ma- 
jority of the graduates of tomorrow 
will practice in an employee capacity. 
Pediatricians will work fewer hours for 
less pay but with an improved quality 
of life. More women will enter the 
profession. The present preoccupation 
with cost containment will be with us 
throughout the next decade, and its 
impact will not be all bad for pedi- 
atrics. In time, third-party insurers 
will begin to see the benefit of health 
supervision and will pay for health 
counseling and supervision as well as 
for diagnosis and treatment of ill chil- 
dren. The emphasis on preventive care 
will spread as our understanding of the 
subtleties of genetics and metabolic 
and psychosocial disease and their in- 
terrelationship progresses. As a pri- 
mary-care discipline, pediatrics will 
continue to enjoy its “gatekeeping” 
position and, in the long run, will pre- 
vail against the competition from fam- 
ily practitioners and others. 

In 1982, the National Center for 
Health Services Research, Hyatts- 
ville, Md, estimated that the number 
of nonphysician health care deliverers 
would more than double by 1990.” 
Despite increases in acceptance and 
the undoubted ability of nonphysician 
health care deliverers, we believe that 
the economic realities of today will 
operate against such a large increase. 
We think that much of this expansion 
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will come in the area of institutional 
settings. As HMOs expand, they will 
hire more pediatric nurse-practi- 
tioners to contain health costs, and 
there will be a need for more neonatal 
nurse-practitioners as the number of 
intensive-care nurseries increases. 

As residency programs are forced to 
cut back, hospitals may find it cheaper 
to replace the lost manpower with phy- 
sician extenders. They could perform 
triage in the emergency room or per- 
form the routine tasks now reserved 
for medical students and residents in 
the wards and clinics.” 

In the past few years we have begun 
to see a significant increase in the 
number of students who are seeking 
combined medicine-pediatric training 
programs. There are few or no data on 
the long-term impact of these gradu- 
ates. They will probably be very at- 
tractive to prepaid primary-care 
groups in a variety of settings. 

Hospitals are going to mimic the 
regionalization we saw in neonatology 
at the beginning of this decade, and 
there will be a place for pediatricians 
every step of the way: in the tertiary 
care centers, in the laboratories and 
specialty clinics, in the community 
hospitals, in the surgical centers, and 
in the neighborhood HMOs and PPOs. 

As hospitals network, as HMOs and 
PPOs increase, and as the entire 
health-care field discounts to practi- 
cally everyone, the lines will blur.” We 
are already seeing HMOs open their 
own hospitals, and the insurers are 
offering triple-option insurance plans 
to decrease the traditional restrictions 
of the HMO model. With time and 
competition, each segment of the 
health care provision system will in- 
crease its range of services and be- 
come more “user friendly.” If we are 
not very careful, we will once again 
face escalating health expenditure. 

The capitation system will result in 
several models of pediatric practice, 
only two of which probably deserve 
serious consideration. In the first 
model, two groups of pediatricians will 
survive. The first and larger group will 
practice primary care exclusively and 
will provide virtually no inpatient or 
sick-child care. The second group will 
function at the secondary- and terti- 
ary-care levels, staffing the hospitals 
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as full-time salaried pediatricians. 

In the second model, one major 
group of pediatricians will survive. 
They will practice in both the am- 
bulatory and hospital settings and will 
provide much of the care presently 
rendered by pediatric subspecialists. 
Physician extenders will play a larger 
role in the delivery of primary care, 
and there will be far fewer pediatric 
subspecialists. The rationale for this 
relates to the inherent characteristics 
of a capitated system in which a fixed 
sum of money is available for the total 
care of a child. As a personal economic 
decision or mandated by adminis- 
trators, the pediatrician specialist will 
have to provide care previously ren- 
dered by the pediatric subspecialist. 
In addition, since relatively few pedi- 
atric subspecialists are presently 
found in multispecialty groups com- 
pared with adult subspecialists, ad- 
ministrative guidelines may mandate 
referral to adult subspecialists within 
the organizational umbrella to avoid 
incurring extra costs. 

In either case, it will be important 
for pediatricians to be much better 
trained in the subspecialty areas of 
pediatrics. This is, in fact, the pedi- 
atrician who meets the present stated 
criteria for certification by the Ameri- 
can Board of Pediatrics. 

Most pediatricians will become em- 
ployees of hospital systems—the term 
hospital systems refers to the com- 
bined entity of an individual hospital 
and its partnership with other hospi- 
tals. Such relationships will exist in a 
complex conglomerate with numerous 
activities such as HMOs and nursing 
homes as well as for-profit activities or 
its own outreach activity. 

There are obviously going to be ma- 
jor changes in medical education to 
accommodate the new health care pro- 
vision environment. As hospitals seek 
to cut medical costs, more and more 
procedures that were previously done 
on an inpatient basis are being done on 
an outpatient basis. There has always 
been a tendency for pediatric pro- 
grams to utilize more than one site. In 
the future this trend will be greatly 
amplified. 

Medical students and residents are 
likely to learn their basic, primary 
pediatric skills in community hospi- 


tals, HMOs, nursing homes, ambula 
tory surgery centers, or other group 
practice settings and in the more 
exotic areas in smaller “home” base 
tertiary medical center hospitals.“ 

Local conditions will determine 
which of the two models of pediatric 
practice dominates in any given geo: 
graphic area, and two distinct types o 
training programs will evolve. 

Whether we like it or not, change: 
must come and come quickly. 

The first 85 years of this century 
have seen enormous changes in the 
practice of medicine and in the mor. 
bidity and mortality of disease in in- 
fants, children, and adolescents. Pro. 
gress is not necessarily linear. The 
more things change, the more the) 
stay the same. In the words of the 
famous 20th-century philosopher, Yog 
Berra, the past is ahead of us. The 
future of pediatrics is exciting. It is 
challenging. And it will be different. 
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Do Not Put Hydrogen Peroxide or 
Povidone Iodine Into Wounds! 


The report by Schneider and He- 

bert,’ “Subcutaneous Gas From 
Hydrogen Peroxide Administration 
Under Pressure,” encourages us to 
speak out on certain practices com- 
monly utilized in the preparation of 


See also p 10. 





open wounds. While some object to 
“pressurized anything,” we do not. We 
find the surgical version of the Water 
Pik (Teledyne Aqua Tec, Fort Collins, 
Colo) to be indispensable in cleaning 
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asphalt particles out of deep road 
rashes, and for garden-variety lacera- 
tions, we teach that 20 mL cf saline 
solution ejected forcefully through a 
21-gauge needle does a better job of 
cleaning a wound than 2 L of saline 
solution down the tube. Our objection 
is to putting antiseptic agents, specifi- 
cally hydrogen peroxide or povidone 
iodine, onto living tissue. 

While United States Pharmacopeia 
hydrogen peroxide (3%) diluted 1:1 
seems to do little harm to orcpharyn- 
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geal mucosa as a mouthwash and even 
undiluted hydrogen peroxide does not 
appear to harm a healing wound pro- 
tected by mature granulation tissue,” 
it is toxic to exposed fibroblasts unless 
diluted more than 1:100.° 

We object even more strongly to the 
alacrity and persistence with which 
nursing staffs tend to marinate open 
wounds in povidone iodine as soon as 
the patient enters the emergency 
room. Povidone iodine likewise is toxic 
to fibroblasts as well as to bacteria. As 
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the stock solution (10% povidone 
iodine, 1% available iodine) is diluted, 
cytotoxicity decreases, as one might 
expect, but bactericidal potency in- 
creases, at least up to a dilution of 
1:100. The stock solution must be 
diluted to 1:1000 (1 mL/L) to avoid 
fibroblast toxicity,’ at which point the 
bactericidal effectiveness has dropped 
back to a level that is equivocal or, at 
best, controversial.® 

We instruct our nursing staffs to 
avoid the use of povidone iodine in 
wounds we treat. Another individual 
attending physician may, of course, 
directly order its use, but we think 
it is wrong to do so. We do permit the 
use of antibiotic solutions in wounds, 


a procedure that has proved to be 
highly effective,®* although cytotox- 
icity studies have been done on only a 
few agents.’ 

So, if you wish, paint intact skin 
with povidone iodine right up to the 
wound, but keep it out of the wound 
itself. 

MICHAEL S. OBERG, MD 
714 Pepperidge Dr 
Arlington, TX 76014 


DouG.as LInDsEy, MD, DRPH 
Section of Emergency Medicine 
Department of Surgery 
Arizona Health 

Sciences Center 
1501 N Campbell Ave 
Tucson, AZ 85724 


Surreptitious Insulin Administration 


Consider the following reports: 


Patient 1.—An 11-year-old boy with a 
three-year history of insulin-dependent 
diabetes mellitus was referred to the Chil- 
dren’s Diabetes Management Center, Gal- 
veston, Tex, for a decreasing insulin dose 
and marked hypoglycemia with a recent 
onset of seizures. His metabolic control had 
always been good, with no episodes of keto- 
acidosis; his mother rigidly controlled his 
insulin administration and food intake. The 
patient had a two-year history of mild hypo- 
glycemia for which he received carbonated 
sugar-containing drinks and cake. Because 
of the increasing frequency of these hypo- 
glycemic episodes, his insulin dosage was 
decreased from a total of 80 U/d to 8 U/d 
over the six-month period before admis- 
sion. During a five-day evaluation, his 
blood glucose levels increased, as did his 
insulin requirements (0.8 U/kg/d). His 
mother continued to be reluctant to allow 
her son any freedom to manage his disease. 
Although the child admitted that he had 
occasionally given himself extra insulin, his 
mother was reluctant to accept this infor- 
mation. They did not keep follow-up ap- 
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pointments and could not be contacted 
after discharge. 

Patient 2.—A 13-year-old girl was evalu- 
ated for weight loss, polyuria, and polydip- 
sia. The initial evaluation was conducted in 
November 1982. After initiation of treat- 
ment, she admitted to problems with com- 
pliance, particularly with diet. From 
March 1984 through December 1984, she 
was admitted six times for ketoacidosis. 
During an office visit in April 1985, she 
reported having recurrent hypoglycemia so 
severe that she had to discontinue com- 
pletely her insulin administration for the 
previous four days; this hypoglycemia also 
did not allow her to attend school. At the 
time of the office visit, she had a blood 
glucose level of 90 mg/dL (5.0 mmol/L), a 
negative pregnancy test, a negative serum 
C-peptide test, and a plasma insulin level of 
650 mU/mL (4664 pmol/L). Because of her 
previous admissions, psychological evalua- 
tion was performed, which showed her to 
be depressed, with feelings of isolation and 
low self-esteem. With continued counsel- 
ing, no further episodes of covert insulin 
administration have occurred, and she was 
admitted only three times for diabetic 
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ketoacidosis from April 1985 through Octo- 
ber 1986. 


Noncompliant behavior has been 
well described in patients with insulin- 
dependent diabetes mellitus. Forget- 
ting to test or to record blood glucose 
levels is commonplace; even occasion- 
ally forgetting insulin injection is not 
unusual. Purposely omitting insulin 
administration to precipitate ketoaci- 
dosis has been reported. However, the 
purposeful administration of insulin 
perhaps is not as well recognized. Re- 
cently, Orr and colleagues’ described 
six adolescents with insulin-depend- 
ent diabetes mellitus who, as in the 
cases of the aforementioned patients, 
surreptitiously administered insulin. 
These patients (two boys and four 
girls; two black and four white) had a 
mean duration of diabetes of 6.8 years 
and poor metabolic control (mean gly- 
cosylated hemoglobin value, 16.4% 
[normal limits, <7.5%]). Most of these 
patients had had recurrent episodes of 
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ketoacidosis before the diagnosis of 
surreptitious insulin administration 
(SIA); after transfer of responsibility 
for diabetes management to another 
family member to reduce such epi- 
sodes, most patients showed declining 
insulin dosages. After psychiatric 
evaluation, the majority of these pa- 
tients were found to be depressed; 
personality problems were also com- 
mon. For two of the patients, SIA was 
thought to represent a suicide at- 
tempt. For the other patients, SIA was 
a means to maintain control of or to 
manipulate their environment. 

The importance of these observa- 
tions is threefold. First, adolescents 
with insulin-dependent diabetes mel- 
litus not only commit errors of omis- 
sion but also ones of commission. Ex- 
cept for the “honeymoon” period, 
insulin requirements do not drastically 
change without obvious cause (eg, in- 
creased exercise, decreased dietary 
intake, first half of pregnancy); thus, 
in the differential diagnosis of mark- 
edly declining insulin requirements or 
increasingly frequent hypoglycemia, 
one must also consider SIA. Second, 
the cause of SIA is an important aspect 
of this problem. Whether representing 
suicidal behavior, an attempt at sec- 


ondary gain, or a means to regain some 
control of a situation, the cause needs 
to be investigated. Not all patients 
with this syndrome have underlying 
psychopathology. However, if they do, 
professional psychiatric help mzy be 
needed; if they do not, then they need 
to find alternate methods to express 
their anger or need for control. Third, 
appropriate education for and knowl- 
edge of the adolescent is necessary. 
One must first understand the narmal 
development of the adolescent and 
then understand diabetes. This ap- 
proach again underscores what I have 
pointed out before*: the child comes 
first, then the disease process. 

The patients of Orr et al’ often 
showed SIA after control of their dis- 
ease had been taken from them; our 
patient 1 also had his disease rigidly 
controlled. These patients resorted to 
a dangerous method of regaining or 
initiating some control over their own 
disease as one aspect of an attempt to 
achieve independence. It is often diffi- 
cult for parents to allow their adoles- 
cents autonomy; however, it has to be 
done at some time, and it is far better 
to allow this freedom while the parents 
are close at hand to be helpful and 
supportive. Basic education is also es- 
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Conditions With Advanced Bony Development* 
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Hyperthyroidism (not constant) 
Adrenogenital syndrome 
Precocious puberty 

Ovarian tumors 

Interstitial cell testicular tumor 
Male pineal gland tumor 
Hypothalamic/III ventricle tumors 
Simple obesity with statural overgrowth 


*Lowrey GH: Growth and Development of Chil- 
dren, ed 7. Chicago, Year Book Medical Pub-ishers 
Inc, 1978. 


sential; in fact, the responsibility of 
greater autonomy may spur the ado- 
lescent to gain or extend his knowl- 
edge for the first time. Repeated epi- 
sodes of diabetic ketoacidosis and 
hyperglycemia raise the question of 
noncompliance with insulin adminis- 
tration and dietary program. Like- 
wise, progressive declines in insulin 
dosage, as well as repeated episodes of 
hypoglycemia with or without marked 
improvement in blood glucose control, 
should also raise concerns about SIA. 
The psychopathology and the potential 
adverse consequences can be just as 
devastating as recurrent ketoacidosis. 
BEN H. BRoUHARD, MD 
Children’s Diabetes 
Management Center 
Department of Pediatrics 
University of Texas 
Medical Branch 
Galveston, TX 77550 
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If this looks to you 
like a goose on roller skates, 
you could be going blind. 


No, there's nothing wrong with your vision. 

But there could be something wrong with your eyes. 

You could have an eye disease serious enough to blind 
you, and not even know it. The leading cause of blindness in 
adults, glaucoma, has no symptoms in early stages. 

There is no cure. But there is hope. 

You can stop glaucoma from advancing (and many 
other eye diseases from happening in the first place) by 
seeing an eye doctor at least every two years. 

Remember, no one can save your sight but you. 


yig 
as 


National Society to Prevent Blindness 
Box 2020, Madison Square Station, New York, N.Y. 10159 





Improved Nutramigen’ gives you more undiagnosed milk allergy may result in chronic 
reasons than ever to specify the protein sleeplessness, and that protein hydrolysate 
hydrolysate answer to a wider range of use may help restore normal sleep patterns? 
allergy-related feeding problems. More appropriate than ever, Nutramigen 

More beneficial than ever, Nutramigen is has been reformulated and now offers liquid 
virtually non-allergenic, lactose-free, and helps and powder forms to provide both conve- 
eliminate the symptoms of milk protein allergy nience and economy. Both are newly designed 
or sensitivity, colic related to infant formula} to be sucrose-free, with reduced osmolality 
and severe gastrointestinal distress. In addi- and an improved amino acid combination 


tion, recent clinical testing has shown that an so that they're suitable for treating more 
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Having a baby is a time to take special care of yourself. When you’re pregnant, everything you eat 
and drink affects the child you are carrying. 


Drinking beer, wine or liquor may hurt your baby. Heavy drinking can result in serious permanent 
mental and physical birth defects. 


Alcohol is not something to be taken lightly during pregnancy. For baby’s sake... and yours. ..the 
safest choice is not to drink during pregnancy. 


For more information, write the National Clearinghouse for Alcohol Information, Box 2345, Rockville, 
MD 20852. 
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allergy-related feeding problems. Both provide 

complete nutrition for normal growth and 

development with improved vitamin and | 

mineral levels that reflect the recommenda- , Jt VLA d 

tions of the AAP/CON? PROTEIN HYDROLYSATE INFANT FORMUL 
When you need to put allergy-related feeding 

problems in line, make your choice from the 

new line of answers that Nutramigen provides. tea te ae asargina ti 


in infants. Pediatrics 1985;76 (6): 880-884.3. AAP/CON Commentary on Breast-Fe eding and 
Infant Formulas Including Proposed Standards for Formulas. Pediatrics 1976;57:278-286. 
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FOR OUTSTANDING CLINICAL RESULTS 
IN TREATING OCULAR INFECTIONS 





TOBREX® 


tobramycin 0.3% 
ophthalmic solution and ointment 


THE FOCAL POINT OF OPHTHALMIC ANTI-INFECTIVE THERAPY 





DESCRIPTION: TOBREX® (tobramycin 0.3%) is a sterile topical ophthalmic antibiotic for- 
mulation prepared specifically for topical therapy of external infections. This product is 
Supplied in solution and ointment forms. Each ml of solution contains: Tobramycin 0.3% 
(3mg/mi), Boric Acid, Sodium Sulfate, Sodium Chloride, Tylaxapol, Sodium Hydroxide 
and/or Sulfuric Acid (to adjust pH), Purified Water, and Benzalkonium Chloride (0.1%) as 
a preservative, DM-00 


Each gram of ointment contains: Tobramycin 0.3% (3mg/g), Mineral Oil, Petrolatum 
Base, and Chiorobutanol (0.5%) as a preservative. DM-00 


Tobramycin is a water-soluble aminoglycoside antibiotic 

active against a wide variety of gram-negative and gram- 

positive ophthaimic pathogens. 2 

The chemical structure of tobramycin is: CHOH Nh, 9 
CLINICAL PHARMACOLOGY: 


In Vitro Data: in viteo studies have demonstrated tobramy- 
cin is active against susceptible strains of the following 
microorganisms: 

Staphylococci, including S. aureus and S. epidermidis 
(coagulase-positive and coagulase-negative), including 
penicillin-resistant strains 

Streptococci, including some of the Group A — beta- 
hemolytic species, some non-hemolytic species, and some Chemical name: 0-{3- 
Streptococcus pneumoniae. -D- 


Pseudomonas aeruginosa, Escherichia coli, Klebsiella 0.19 6-diamino-2,3,6- ) 


pneumoniae, Enterobacter aerogenes, Proteus mirabilis trideoxy-a- 
(indole-negative) and indele-positive Proteus species, Hae- — pyrano-syl-(196)}-2- 
mophilus influenzae and H. aegyptius, Moraxella lacunata, deoxystrepta-mine. 





and Acinetobacter calcoaceticus (Herellea vaginacola) and some Neisseria species. Bac- 
terial susceptibility studiesidemonstrate that in some cases, microorganisms resistant to 
gentamicin retain susceptibility to tobramycin. A significant bacterial population resistant 
to tobramycin has not yet emerged; however, bacterial resistance may develop upon pro- 
longed use. 


INDICATIONS AND USAGE: TOBREX® is a topical antibiotic indicated in the treatment of 
external infections of the eye and its adnexa caused by susceptible bacteria. Appropriate 
monitoring of bacterial response to topical antibiotic therapy should accompany the use of 
TOBREX. Clinical studies have shown tobramycin to be safe and effective for use in 
children. 


CONTRAINDICATIONS: TOBREX Ophthalmic Solution and Ointment are contraindicated 
in patients with known hypersensitivity to any of their components. 


WARNINGS: NOT FOR INJECTION INTO THE EYE. Sensitivity to topically applied amino- 
glycosides may occur in some patients. If a sensitivity reaction to TOBREX occurs, dis- 
continue use. 


PRECAUTIONS: As with other antibiotic preparations, prolonged use may result in over- 
growth of nonsusceptible organisms, including fungi. If superinfection occurs, appropri- 
ate therapy should be initiated. Ophthalmic ointments may retard corneal wound healing. 


Pregnancy Category B: Reproduction studies in three types of animals at doses up to 
thirty-three times the normal human systemic dose have revealed no evidence of impaired 
fertility or harm to the fetus due to tobramycin. There are, however, no adequate and well- 
controlled studies in pregnant women. Because animal studies are not always predictive 
of human response, this drug should be used during pregnancy only if clearly needed. 


Nursing Mothers: Because of the potential for adverse reactions in nursing intants from 
TOBREX, a decision should be made whether to discontinue nursing the infant or discon- 
tinue the drug, taking intoxaccount the importance of the drug to the mother. 


ADVERSE REACTIONS: The most frequent adverse reactions to TOBREX Ophthalmic 
Solution and Ointment are localized ocular toxicity and hypersensitivity, including lid itch- 
ing and swelling, and conjunctival erythema. These reactions occur in less than three of 
100 patients treated with TOBREX. Similar reactions may occur with the topical use of 
other aminoglycoside antibiotics. Other adverse reactions have not been reported from 
TOBREX therapy: however, if topical ocular tobramycin is administered concomitantly 
with systemic aminoglycoside antibiotics, care should be taken to monitor the total serum 
concentration. 


Well established as a highly effective 
ophthalmic anti-infective in adults,’ 
TOBREX also produces excellent 
clinical results in children. In fact, 
one study in young patients (under 
20 years of age ) with superficial 
ocular infections has demonstrated 
that TOBREX cured or improved all 
but one of the 46 eyes treated.” 


For an exceptional safety profile 
In the pediatric study, none of the 34 
patients (54 eyes) evaluated for safety 
experienced any side effects with 
either TOBREX solution or ointment.” 


For unsurpassed comfort... 
enhanced compliance 

TOBREX solution is significantly more 
comfortable to use than other well- 
known ophthalmic anti-infective 
solutions. There is significantly less 
burning and stinging than with 
Sodium Sulamyd®* (10% ), 
Garamycin®* and Neosporin®?}; also, 
TOBREX causes significantly less 
tearing than either Sodium Sulamyd®* 
(10% ) or Neosporin®*+ 


*Registered trademark of Schering Corporation. 
TRegistered trademark of Burroughs Wellcome Co. 





TOBREX: 


tobramycin 0.3% 


ophthalmic solution and ointment 


THE PRODUCT OF TRUST 
THE PRODUCT OF CHOICE 


In clinical trials, TOBREX Ophthalmic Ointment produced significantly fewer adverse reac- 
tions (3.7%) than did Garamycin Ophthalmic Ointment (10.6%). 

OVERDOSAGE: Clinically apparent signs and symptoms of an overdose of TOBREX Oph- 
thalmic Solution or Ointment (punctate keratitis, erythema, increased lacrimation, edema 
and lid itching) may be similar to adverse reaction effects seen in some patients. 


DOSAGE AND ADMINISTRATION: 

Solution: in mild to moderate disease, instill one or two Crops into the affected eye(s) 
every four hours. In severe infections, instill two drops into the eye(s) hourly until 
improvement, following which treatment should be reduced prior to discontinuation 


Ointment: In mild to moderate disease, apply a half-inch ribbon into the affected eye(s) 
two or three times per day. In severe infections, instill a half-inch ribbon into the affected 
eye(s} every three to four hours until improvement, following which treatment should be 
reduced prior to discontinuation 


TOBREX ointment may be used in conjunction with TOBREX solution. 


HOW SUPPLIED: STERILE solution in 5 m! Orop-Tainer® dispenser (NDC 0065-0643-05), 
containing tobramycin 0.3% (3 mg/ml) and STERILE ointment in 3.5 g ophthalmic tube 
(NDC 0065-0644-35), containing tobramycin 0.3% (3 mg/g). 
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The Editorial Board Speaks... 


Beverly C. Morgan, MD 





Bev received her medical education at Duke University, Durham, NC. She underwent 





her residency training at Stanford (Calif) University and completed her cardiology 
education at Babies Hospital, Columbia University, New York. Her peripatetic career 
continued with research training at the University of Washington, Seattle, and the Robert 
B. Green Memorial Hospital, San Antonio, Tex, where she was director of the heart 
station. She joined the faculty at Washington and became the chairman of the Department 
of Pediatrics in 1973. Seven years later, she assumed the chairmanship at the University of 
California, Irvine, her present position. Dr Morgan was the recipient of a Research Career 
Development Award from the National Institues of Health for five years. She has been 
much honored in her career and has been an active participant in significant national 
organizations. She is secretary-treasurer of the Association of Medical School Pediatric 
Department Chairmen Inc and has been a member of various National Heart, Lung, and 
Blood Institute panels and Liaison Committee on Medical Education and Graduate 
Medical Education committees, including the Graduate Medical Education National 
Advisory Committee. She is a cardiologist who has authored more than 60 peer-reviewed 


articles. She has three children: Nancy, Thomas, and John. 


NUCLEAR ENERGY AND ITS EFFECT ON MANKIND 


In 1945, the atomic bombing of Hiroshima and Nagasaki, Japan, 
ushered into the world a new and awesome force. Subsequently, 
debate has continued over both peaceful and military uses of 
nuclear energy. The recent nuclear disaster at Chernobyl, USSR, 
caused many of us to review our reactions both as physicians and 
citizens of the world to the use of nuclear energy. Coincidentally, 
soon after the Chernobyl accident, National Geographic published 
a report’ on atomic testing at Bikini Atoll and Enewetak, par- 
ticularly on the effects on the inhabitants of Bikini Atoll. 

In 1945, the United States began testing nuclear weapons in the 
Pacific basin. During the next 12 years, over 60 atomic explosions 
took place at Bikini and Enewetak in the Marshall Islands, a 
country composed of 29 coral atolls and five mountaintop islands in 
the central Pacific Ocean approximately 2500 miles southwest of 
Hawaii. The 35000 Marshallese people live on these small atolls 
and islands on approximately 70 square miles scattered over 
300 000 square miles of ocean. 

In March 1954, the detonation of a thermonuclear device code 
named Bravo occurred at Bikini, and an unexpected wind shift 
carried radioactive fallout over populated areas of the Marshall 
Islands. The inhabitants of Rongelap and Utirik Atolls were the 
native population most heavily radiated. The medical effects of this 
detonation on the individuals subject to radioactive fallout have 
been well documented, in greatest depth by Conrad,’ and recently 
updated by Adams et al.” These effects include increased incidence 
of thyroid disease (myxedema, adenomatous nodules, and papill- 
ary carcinomas), increased incidence of pituitary neoplasms, and a 
trend toward lower blood cell counts. 

In the fall of 1982, 1983, and 1984, I had the opportunity to 
participate as a general pediatrician with medical survey teams 
from the Brookhaven National Laboratory, Upton, NY, that went 
to the Marshall Islands. We provided care for all infants and 
children, sick and well, on the atolls we visited on a Department of 
Energy vessel. The medical teams were composed of Marshallese 
and Americans and included a pediatrician, an internist, a family 
practitioner, a pediatric dentist, laboratory technicians, and an 
x-ray film technician. The health care delivery and health status of 
pediatric patients examined during the 1982 survey were previ- 
ously reported.* The effects on those in the exposed population and 
their children were deeply distressing to those of us involved in 
these medical surveys. Direct physical damage has apparently 
been limited to those exposed and has not as yet been shown to 
physically affect their offspring, other than those in utero at the 
time of the detonation.”* However, the cultural and social effects of 
the atomic testing on these Marshallese people have clearly been 
devastating.’ 

After learning of the Russian “accident” in late April 1986, I 
reviewed my notes from the Marshall Island medical visits. 
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Particularly striking to me was the following quotation that I had 
read aboard a Department of Energy vessel anchored in the lagoon 
at Rongelap Atoll in 1983.° It should be noted that the author was 
referring to the effects of the early atomic tests that began in 1946, 
Neal Hines observed in 1949: 


It was three years after Crossroads [Bikini bomb test Baker, July 25, 1946, 
which sank the aircraft carrier Saratoga, the battleship Arkansas, and 
several Japanese navy vessels], two years after Sandstone. At Bikini, the 
radiologic pulse was fainter, but not merely detectable, clearly measurable. 
At Enewetak, the same. But what did this mean? The answers were elusive, 
difficult to phrase, their significance discernible as concepts rather than as 
tabulations of absolutes. . . . What good was it to know that algae seemed 
radiation-resistant, or that microplankton appeared to be rather more 
important than macroplankton in the transport of radioactivity about a 
lagoon. The little surgeonfish darting over the iridescent coral shallows of 
the reef was a quick and lovely little creature living a life atuned only to an 
endless search for food. Capture him, and in his tissues would be found the 
traces of the radioactivity created in Test Baker, long before he was born. To 
whom or to what was this important? To the fish? To a Marshallese child? To 
the Navy? To the atomic energy commission? To mankind? 


The recent review of the devastating effect of radiation on the 
Bikini and other Marshallese’’ and, in particular, the diaster at 
Chernobyl have brought about the need for all of us to ask the 
question regarding the use of radioactivity that Neal Hines asked 
so many years ago: “To whom or to what was this important?” The 
Chernobyl disaster has further demonstrated the devastating 
effects of radiation exposure. Dr Champlin, a member of the US 
medical team recently sent to Russia, observed (Los Angeles 
Times Magazine, July 6, 1986, page 10): 


The disaster at Chernobyl demonstrated the devastating effects of radiation 
exposure. It illustrates the fact that adequate medical care would be 
impossible in a larger nuclear catastrophe. As a cancer doctor, I’m accus- 
tomed to dealing with patients who die. This was different; I was over- 
whelmed by the human suffering. But the fact is that the damage and human 
misery that would be wrought by nuclear weapons would be immeasurably 
worse. Chernobyl would pale by comparison. 


The Chernobyl incident has emphasized that the use of radioactive 
material is important to the future and to the health of the world’s 
children. 


1. Ellis WS: A way of life lost at Bikini. Natl Geographic 1986;165:813-834. 

2. Conrad RA: Review of the Medical Findings in a Marshallese Popul- 
tion 26 Years After Accidental Exposure, US Dept of Energy publication 
(BNL) 51-261. Upton, NY, Brookhaven National Laboratory, 1980. 

3. Adams WH, Engle JR, Harper JA, et al: Medical Status of Mar- 
shallese Accidentally Exposed to 1954 Bravo Fallout Radiation: January 
1983 through December 1984, US Dept of Energy publication (BNL) 51-958. 
Upton, NY, Brookhaven National Laboratory, 1984. 

4. Dungy CI, Morgan BC, Adams WH: Pediatrics in the Marshall 
Islands. Clin Pediatr 1984;23:29-32. 

5. Hines N: Proving Grounds. Seattle, University of Washington Press, 
1962, pp 105-106. 


The Editorial Board Speaks—Morgan 33 


a 


arn à 


Articles 


Clinical Signs and Laboratory Tests 
in the Differential Diagnosis of 


Arthritis in Children 


Ilkka Kunnamo, MD; Pentti Kallio, MD; Pirkko Pelkonen, MD; Tapani Hovi, MD 


è To develop a scheme for primary 
diagnosis, we analyzed the clinical find- 
ings and laboratory test results in 278 
children with arthritis by using univari- 
ate analysis and multivariate logistic re- 
gression analysis. An elevated C-reac- 
tive protein (CRP) value, a temperature 
above 38.5°C, and a high white blood cell 
count were independent predictors for 
the diagnosis of septic joint infection in 
patients with acute monoarthritis. The 
presence of either of the first two signs 
had a sensitivity of 100% and a speci- 
ficity of 87% for septic arthritis. Sixty- 
seven percent of all patients with arthri- 
tis were cured within two weeks from the 
onset of joint symptoms. In patients 
whose disease duration exceeded two 
weeks, a low CRP value, the absence of 
fever, and an elevated IgG value were 
independent predictors for the diagno- 
sis of juvenile arthritis. Antinuclear anti- 
bodies had a specificity of 100% and a 
sensitivity of 25% for juvenile arthritis or 
other connective tissue diseases. We 
recommend that laboratory tests indi- 
cated for all children with joint symp- 
toms include determinations of the 
erythrocyte sedimentation rate and the 
CRP value, both total and differential 
leukocyte counts, urinalysis, and a bac- 
terial culture of a throat smear. When 
arthritis is prolonged or when entero- 
arthritis is suspected, tests for antinu- 
clear antibodies and serum immuno- 
globulins, serologic tests for Yersinia 
and Salmonella, and stool bacterial 
cultures should be included. 

(AJDC 1987;141:34-40) 


he spectrum of arthritis in children 
is wide and differs from that in 
adults. The difficulties in early diag- 
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nosis have been emphasized.“ An etio- 
logic diagnosis is not always achieved 
despite extensive diagnostic proce- 
dures, eg, in juvenile arthritis (JA) an 
observation period of three months has 
been considered necessary before the 
diagnosis can be established.’ A rapid 
diagnosis is important in septic arthri- 
tis (SA). Synovial fluid analysis has 
been recommended as the first type of 
examination in the diagnosis of adult 
monoarthritis.° In small children, how- 
ever, synovial fluid aspiration often 
demands general anesthesia and 
should not be performed on all pa- 
tients. The decision whether to aspi- 
rate the joint or not is based on clinical 
findings and results of less invasive 
and rapidly available laboratory ex- 
aminations. 

In this study we analyzed both the 
clinical signs and laboratory results in 
children with clinically verified arthri- 
tis (Table 1) from an epidemiologically 
representative patient series. We 
used stepwise logistic regression in 
searching independent predictive fac- 
tors for the diagnosis of SA, JA, and 
enteroarthritis (EA), and we present 
data for which Bayes’ theorem is appli- 
cable in calculating diagnostic proba- 
bilities. 


PATIENTS AND METHODS 


The series consisted of 278 children un- 
der 16 years of age and diagnosed as having 
arthritis. The children were seen at Chil- 
dren’s Hospital, University of Helsinki, and 
Aurora Hospital, Helsinki, during an 18- 
month period starting in May 1982. The 
clinical criterion for arthritis was swelling 
of a joint or limitation of motion with heat, 
pain, or tenderness.’ The patient series was 
an extension of a community-based epi- 
demiologic study, in which the primary 
care physicians and pediatricians in the 


greater Helsinki area were asked to refer 
all patients with a suspicion of arthritis to 
the study. Our sample thus represents un- 
selected children with arthritic symptoms 
at the primary care level. Seventy-two per- 
cent of the patients were seen within one 
week from the onset of joint symptoms. The 
patients were classified into major diag- 
nostic categories according to selected cri- 
teria (Table 1). 

Two further groups of patients were in- 
cluded in the analysis of the laboratory 
data: children with arthralgia but with no 
objective arthritis, and those with orthope- 
dic disease. These patients were originally 
referred to the study but excluded from the 
analysis of arthritides. 

A clinical examination and laboratory 
tests (Table 2) were performed at the first 
visit and again two weeks and three months 
later. All patients with symptoms at the 
three-month checkup were seen after one 
year, and those with continuing disease 
were followed up for at least 18 months. On 
each visit a thorough clinical examination of 
all joints and a general examination were 
performed, and special attention was paid 
to changes of the skin and mucous mem- 
branes at the first checkups. 

Roentgenograms were obtained from all 
patients with monoarthritis, hip symp- 
toms, or prolonged arthritis. Ultrasonog- 
raphy of the hip was used to verify the 
diagnosis of transient synovitis of the hip 
(TS-H).* 

Synovial fluid was aspirated in cases of 
suspected SA. The C-reactive protein 
(CRP) value was measured with an immu- 
noturbidimetric method using goat anti- 
serum against human CRP (Kallestad, 
Austin, Tex) and human serum standards 
(Behringverke Ag, Marburg, West Ger- 
many). The assay was available 24 hours a 
day, and the results usually were delivered 
within one hour after the request. 

Antinuclear antibodies were screened 
from sera diluted 1:10 to 1:10000 by an 
indirect immunofluorescence method using 
frozen mouse-liver section as the antigen 
and a fluorescein isothiocyanate conjugate 
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of anti-human immunoglobulin. A titer of 
1:10 or more was considered positive. An 
IgM rheumatoid factor was determined in 
all patients with prolonged symptoms. 


soa 
Pz 


fo" Table 13Definition of Diagnostic Groups 





T 


Diagnostic Group Definition 


fe ides Juvenile-arthritis (n = 55) American Rheumatism Association criteria” 
Agglutination tests were performed for Wilh dieeiee duration >3.mo 
Yersinia enterocolitica (serotypes 3 and 9), Enteroarthritis (n= 13) Antecedent enterobacterial infection (Yersinia, 


Salmonella, Shigella, or Campylobacter species) verified 


Yersinia pseudotuberculosis (la), and 
by stool culture or agglutination titer =1:160 


Salmonella antigens O 4.5.12, O 9.12, 


$ i Septic arthritis (n = 18) Positive bacterial culture from synovial fluid 
O 6.7, Hd, Hb, Hi, H 1.2, and H gm. Sal- Transient synovitis of the hip Acute hip effusion verified by ultrasonography, 
monella, Shigella, Yersinia, and Campy- (n=131) roentgenography, synovial fluid aspiration, 


: or clinical findings 

Schönlein-Henoch purpura (n= 9) Typical clinical picture with petechial rash 
and normal platelet count 

Serum sickness (n= 15) Acute urticaria 

Acute transient arthritis (n = 37) Disease duration <3 mo, not included 
in the other groups 


lobacter species were cultured from the 
stools. Yersinia and Salmonella antibodies 
in titers equal to or greater than 1:160 were 
used as diagnostic criteria for EA. Paired 
serum specimens were examined for a large 


panel of viral antibodies using the com- Arthritis, total (n = 278) 








plement fixation method. The following raga Aa ge : Fetal re ie 

viruses were included in the panel: adeno- Orthopedic disease (n = 13) Arthroscopically or radiologically verified bone disease 
virus, influenza virus types A and B, para- or internal derangement of the knee 

influenza virus types 1 to 3, mumps virus, Others (n= 4) l Mixed connective tissue disease (1), systemic 


lupus erythematosus (1), polymyositis (1), 


measles virus, respiratory syncytial virus, acute lymphatic leukemia (1) 


rotavirus, coxsackie virus B5, herpes sim- 
plex virus, cytomegalovirus, and varicella 
zoster. Single radial diffusion—hemolysis- 
in-gel* was used for determining anti- 


bodies to rubella virus, immunofluores- = = - F — 
* . . * n n 7 
cence for determining Epstein-Barr virus | Examination ss tho OoOo YOO 299 ethod 


Table '2:—-Laboratory Examinations ` 


Vd +e 7 Got bets. tba), where z,—x, | Serum sickness 
are either interval-scaled or categorical 
predictive variables and b,—b, are the re- 
spective coefficients estimated by the max- 


antibodies, and radioimmunoassay for de- Blood hemoglobin (n= 242) Routine methods 
taetae kenas I -curinee ai cens A Blood leukocyte and differential Routine methods 
ecting hep l HESAN: blood cell count (n =253) 
fourfold or greater increase in antibody C-reactive protein (n= 276) . Quantitative turbidimetry (see text) 
levels over the first determination was re- Erythrocyte sedimentation rate (n = 272) Westergren (1 hr) 
quired for diagnosis. Antibodies in the IgM piled ones G, A, and M (n= 131) Single radial immunodiffusion 
: : ntistraptolysin O (n=219) Routine serologic tests (Nesler and Hep, 19769) 
class were looked for in selected cases with Antistreptodornase (n=219) __ Routine serologic tests (Nesler and Hep, 19769) 
high constant titers. In cases of acute, Antinuclear antibodies (n= 224) Immunofluorescence (see text) 
presumably nonseptic arthritis, throat IgM rheumatoid factor (n= 101) Enzyme-linked Immunoassay 
smears and fecal specimens were collected (Wager et al, 19817; see text) 
aad inaeainited i Standard set of cell Yersinia antibodies (n = 238) Agglutination (see text) 
reyes ; Salmonella antibodies (n= 212) Agglutination (see text) 
cultures for virus isolation. Campylobacter antibodies (n= 212) Enzyme-linked immunoassay 
Bacterial cultures of throat smears were {Kosunen et al, 198311) 
obtained from those patients who had re- Viral antibody screening (n= 210) Se cesar pan a 
l onen et al, 
cently developed symptoms but who had Mycoplasma pneumoniae (n =210) Complement fixation 
not been receiving antibiotics. N Chlamydia antibodies {n =210} immunofiuorescence 
The serologic examinations were per- Toxoplasma antibodies (n= 210) Enzyme-linked immunoassay 
formed either immediately or with sera _ Stool bacterial culture (n= 184) Routine methods (see text) 
stored at —20°C Stool parasites {n= 184) Routine methods (see text) 
f , Bacterial culture of throat smear (n= 58) Routine methods 
Patient counts were denoted as follows: va ang {n a Routine methods (see text) 
: rinalysis (n= 285 Routine methods 
Disease HLA-B27 (n=41) Routine methods 
Present Absent 
Test positive A B o ee a eee oa aa 
ribet negative c D ne Jena sande Ppa of aera Presentation 
Sensitivity was determined by AXA +C); No. of Patients In Age Group 
specificity, D/® + D); positive predictive : Diagnostic 40-12 18-45 
value, A/(A +B); and negative predictive Group y 
value, D(C + D). es : -= Juvenile arthritis 5 
Independent predictive factors for diag- ee 
nosis were identified by stepwise logistic ai i : 
regression analysis as specified in BMDP Septic arthritis ng 
program PLR.” The logistic relation takes Transient synovitis of the hip 4 
the following form: probability of disease = Schonlein-Henoch purpura 0 
2 
4 


Acute transient arthritis 


wm 


(8) 278 (100) 





Total (% of All Patients) 52 (19) 82 (30) 74 (27) 48 (17) 2 
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imum likelihood method." The final model 
was accepted when no significant improve- 
ment in prediction by an approximate F cri- 
terion (or x’ test) was reached through 
addition or deletion of variables, using 
P values of .10 and .15 as entering and 
removing limits, respectively. Indepen- 
dence of the predictors of diagnosis by this 
method means that if two variables, eg, 
CRP and erythrocyte sedimentation rate 
(ESR), are both strongly associated with a 
given diagnosis and mutually highly corre- 
. lated, only the variable that predicts the 
diagnosis better is included in the model, 
since adding the other one does not improve 
diagnostic accuracy. 

The study was approved by the ethical 
committees of both hospitals. 


RESULTS 
Clinical Findings 


The simple (univariate) analysis of 
the clinical data (Tables 3 through 6) 
shows an asymmetric distribution of 
the presented findings among the dif- 
ferent diagnostic groups. 

In children under 4 years of age, JA, 
TS-H, and SA were common (Table 3). 


However, in infants under 18 months of © 


age, SA was seen in eight patients, JA 
in only two patients, and TS-H in one 
patient. Transient synovitis of the hip 
was the most common condition in 
patients between 4 and 9 years of age. 
Ennteroarthritis occurred mostly in 
children above 10 years of age. A male 
predominance was marked in patients 
with EA (10/13), TS-H (87/131), and 
‘acute transient arthritis (acTA) 
(23/87). A female predominance was 
observed only in JA (82/55). 

Most arthritides were of short dura- 
tion (Table 4), with 67% of the patients 
showing no symptoms within two 
weeks. A more prolonged course was 
seen in EA and, by criterion, in JA. 

Monoarthritis at presentation was 
seen in all patients with SA and in 96% 
of the patients with TS-H (Table 5). In 
eases with monoarthritis at presenta- 
tion, the knee was involved in 23 of 36 
cases with JA, Dut only in two of 18 
cases with SA. 

High fever (temperature >38.5°C) 
was common in SA but occurred also in 
EA and acTA (Table 6). Only one of 55 
patients with JA had a high fever at 
presentation. In patients with Schön- 
lein-Henoch purpura (SHP) and serum 
sickness (SS), a rash was used as a 
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<2 wk 
Diagnostic Group 


Juvenile arthritis 0 










Enteroarthritis 2 
Septic arthritis 7 
Transient synovitis of the hip 122 
Sch6niein-Henoch surpura 9 
Serum sickness t4 
Acute transient arthritis 3i: 


Total (% of All Patients) 185 (67) 


Diagnostic Group 
Juvenile arthritis 
Enteroarthritis 
Septic arthritis 
Transient synovitis of the hip 
Schénlein-Henoch purpura 
Serum sickness 
Acute transient arthritis 26 
Total (% of All Patients} 214 (77) 


Table 4.—Duration of Joint Symptoms 


No. of Patients, Duration of Symptoms 






















2-6 >6 wk 
wk 


0 55 


Total 


















2 9 13 
11 o 18 
8 1 131 
o 0 9 
1 0 15 
4 2 37 
26 (9) 67 (24) 278 (100) 





53 (19) 11 (4) 278 (100) 


Table 6.—Fever and Skin Symptoms at Presentation 


No. of Patients 
AEOAINUU tata a, 
Diagnostic Group Temperature >38.5°C Skin Symptoms 


Juvenile arthritis (n= 55) 
Enteroarthritis (n = 13) 


Septic arthritis (n = 18) 
Transient synovitis of the hip (n= 131) 


Schénlein-Henoch purpura (n= 9) 
Serum sickness (n= 15) 

Acute transient artrritis (n =37) 
Total (% of All Patients) (n = 278) 


diagnostic criterion and was present in 


_all cases at some time. Inthe JA group, 


only the patient with a systemic onset 
of the disease had a typical rheumatic 
rash; in the two other patients, the 
skin symptoms were probably not re- 
lated to JA. In the acTA group, a rash 
was seen in patients with scarlet fever, 
Kawasaki disease, and measles. 


Laboratory Findings 


The ESR and CRP values were 
higher in the EA and SA groups than 
in the other groups (Figure). The ESR 
was elevated above 20 mm/h in a con- 





siderable proportion of all patients, 
but it was elevated only in one pa- 
tient with orthopedic disease. The 
white blcod cell (WBC) counts above 
15000/mm’® (5=10°/L) were encoun- 
tered in one of ten patients with EA, 
six of 15 patients with SA, one of 118 
patients with TS-H, one of eight pa- 
tients with SHP, and two of 32 pa- 
tients with acTA. One of the two pa- 
tients with a total WBC count below 
3000/mm?* (3x10°/L) had acute lym- 
phatic leukemia. = . ee 

The test for rheurnatoid. factor. was 
positive in only three patients, two 
patients with JA and one patient with — 
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Values 


54 13 
JA EA 


13 18 1E 
SA 





TS-H 


SHP 


15 14 36 


36 39 36 19 
SS acTA AR OD 





Values of erythrocyte sedimentation rate {in millimeters per hour) (circles) and C-reactive protein (in 
milligrams per liter) (triangles). Horizontal bars indicate msan values. for diagnostic groups; JA, 
juvenile arthritis; EA, enteroarthritis; SA, septic arthritis; TS-H, transient synovitis of the hip; SHP, 
Schénlein-Henoch purpura; SS, serum sickness; acTA, acute transient arthritis; AR, arthralgia; and 


OD, orthopedic disease. 


mixed connective tissue disease. Anti- 
nuclear antibodies were detected in 11 
(21%) of 52 patients with JA. The three 
patients with antinuclear antibodies 
who did not have JA did have some 
other connective tissue disorder. 

Elevated titers of streptococcal anti- 
bodies were frequent not only in the 
patients with arthritis (antistrep- 
tolysin O >200 U/mL in 16%; anti- 
streptodornase >200 U/mL in 26%) 
but also in the patients in the compari- 
son groups (Table 7). The differences 
in the distribution of elevated titers 
between different patient groups were 
not significant. Elevated titers of anti- 
streptolysin O were very rare in chil- 
dren under 8 years of age. Antistrep- 
todornase positivity was strongly 
influenced by age. Only 2.5% of chil- 
dren under 4 years of age had an ele- 
vated titer in contrast with 42% of 
children aged 9 to 12 years. B-~Hemo- 
lytic group A streptococci grew from 
the throat smear in 18% of the patients 
_. tested. 

In addition to the eight patients with 
diagnostic titers against Yersinia 
species (four patients with positive 
cultures), low titers were detected in 
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ASO: 2(0-350 
Wark 


Diagnostic Group 
JA (n= 45) 
EA (n= 11) 
SA (n=11) 
TS-H (n= 101) 
SHP (n=7) 
SS (n= 14) 
acTA (n= 30) 
AR (n= 25) 
OD (n= 13) 


co 


On 7OoO CO A So + 


ASO: >400 
U/mL 


No. of Patients 


ADN: >400 
U/mL 


ADN: 200-350 
U/mL 





* ASO indicates antistreptolysinO ADN, antistreptodornase; JA, juvenile arthritis; EA, enteroarthritis; 
SA, septic arthritis; TS-H, transient synovitis of the hip; SHP, Schénlein-Henoch purpura; SS, serum 
sic<ness; acTA, acute transient arthritis; AR, arthralgia; and OD, orthopedic disease. 


3% of the other patients tested. Six 
patients had titers equal to or greater 
than 1:160 in Salmonella antibodies 
(three patients with positive cultures); 
in one of these patients acute diarrhea 
fo.lowed the onset of an Ss-like dis- 
ease. Low titers were present in 5% of 
the other patients tested. Cne 3-year- 
old boy had Campylobacter jejuni 
grown from the stools. Tests for Cam- 
pulobacter antibodies were negative in 
all patients. 


Viral antibody screening yielded 
only four diagnostic rises: measles in 
one patient with acTA and in another 
patient with arthralgia, influenza B in 
one patient with arthralgia, and respi- 
ratory syncytial virus in one patient 
with JA. The latter patient also had 
respiratory syncytial virus isolated 
from the pharynx. An infant with 
acTA had adenovirus type 5 isolated 
from the feces. Moderately elevated 
stable titers of rubella antibodies were 
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Tabte 8.—Discriminative Powérs by Univariate Analysis for 
Diagnosis of Both Septic and Juvenile Arthritis* 


No. of 
Patients 


Patient 
Category 
Concerned 


Patients 
Not in 
Group 


Diagnostic 
Group 


Monoarthritis 


at presentetior 17154 


Arthritis with 
duration >2 wk, 
SA excluded 


JA 


Predictive 


Predictive 
Valuet 


Posi- 
tive 


Speci- 
ficity 


Nega- 


Variable tive 


CRP >20 


mg/L 


CRP >40 


mg/L 


ESR >20 


mm/h 


WBC >12/ 


mm? (12x 
109/L) 


T >38.5°C 
T >38.5°C 


or CRP 
>20 mg/L 


Positive 


ANA 


CRP 


<20 mg/L 


T <38.5°C 
IgG >2 SDs 





*SA indicates septic arthritis; JA, juvenile arthritis; CRP, C-reactive protein value; ESR, erythrocyte 
sedimentation race; WBC, white blood cell count; T, temperature; and ANA, antinuclear antibodies. 
TPredictive values reflect ultimate usefulness of the tests in the study population. 


Category Application 


All children with 
joint symptoms 


Arthritis lasting 
longer than 2 wk 


Special indications 
(see text) 


found in 18 patients: seven patients 
with acTA, three patients with JA, and 
one patient each with JA, EA, TS-H, 
and SS. No patient had IgM antibodies 
as evidence oT recent infection. Three 
patients had 2 high stable or declining 
level of influenza A antikodies: two 
patients with SS and one patient with 
TS-H. One patient with SHP had a 
high titer of Mycoplasma antibodies. 
Chlamydia antibodies were detected 
in a low titer in five patients. All 
patients had a clinical disease clearly 
different from EA, and no one had IgM 
antibodies. 


The urine sediment was abnormalin _ 
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C-reactive protein, erythrocyte sedimentation rate, 


complete bicod cell count, platelet count, 
urinalysis, bacterial culture of throat smear 


Antinuclear antibodies, serum immunoglobulins, 


Yersinia antibodies, Salmonella antibodies, 
stool bacterial culture 


Rheumatoid factor, antistreptolysin O, 





viral antibodies, Chlamydia antibodies 


four children: two patients with EA 
had sterile pyur.a, and one patient 
with systemic lupus erythematosus 
and another one with SHP had micro- 
scopic hematuria. 


Independent Predicting Factors 


A two-week follow-up was taken as a 
decisive diagnostiz “test” since most of 
the transient forms of arthritis were 
cured within this period. Therefore, a 
diphasie diagnostic approach was 
used. First, a working diagnosis of SA 
or nonseptic arthritis was made imme- 
diately at admission. Findings charac- 
teristic of EA were also searched for at 


this point. Second, features typical of 
JA were identified after the outcome of 
the two-week follow-up was known. In 
the latter approach, patients with SA 
and those already without symptoms 
were excluded from the analysis. In- 
cluded as interval-sealed variables 
were the initial values of ESR, CRP, 
WEC count, IgG, IgA, and IgM, as 
well as the patient age and number of 
joints involved at presentation; the 
first joint involved (knee, ankle, hip, or 
other) and the presence of fever 
(temperature <38.5°C vs 238.5°C) 
were included as categorical variables. 
Stepwise logistic regression in the 
first phese including 17 patients with 
SA and 177 patients with nonseptic 
arthritis revealed that a high CRP 
value, a high fever (temperature 
=38.5°C), and a high WBC count (with 
borderline significance) were indepen- 
dent factors predicting the diagnosis of 
SA in patients with monoarthritis. En- 
teroarthritis (3 patients) was 
analyzed with all other cases of arthri- 
tis (232 patients with sufficient data). 
Older age, a high CRP value, male sex, 
and a pattern of first joint involvement 
(ankle rather than knee) were inde- 
pendent predictors of EA. In the sec- 
ond phase including 42 patients with 
JA and 12 patients with another diag- 
nosis (mainly EA), logistic regression 
revealed that a low CRP value, the 
absence of high fever, and an elevated 
IgG value were independent predict- 
ing factors in favor of JA. 

The diegnostic power of selected sin- 
gle or combined variables in the two 
approaches was determined (Table 8). 
The accuracy of CRP was better than 
that of ESR or WBC count in recogniz- 
ing SA. A sensitivity of 100% and a 
specificity of 87% were obtained 
when either a CRP value greater than 
20 mg/L or a temperature above 38.5°C 
was considered suggestive of SA. 


COMMENT 


Our data show that the age of the 
child and the clinical features at the 
onset of the disease are of great impor- 
tance in the initial evaluation of a child 
with arthritis. An evaluation using a 
few laboratory tests, such as those for 
determining the ESR and CRP values, 
ean help in selecting further diagnostic 
procedures. The diagnosis of SA in a 
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child with monoarthritis is strongly 
supported by an elevated CRP value 
and the presence of high fever. If these 
indicators of SA are not present, joint 
aspiration need not be performed. 
Transient synovitis of the hip is the 
most probable diagnosis in a child aged 
3 to 10 years with an acute limp and hip 
pain. This diagnosis is supported by 
the absence of a high fever, by a low 
CRP value, by abnormal ultrasono- 
grams revealing effusion of the joint,’ 
and by normal roentgenograms of the 
bone structure. Oligoarthritis is the 
rule when joint symptoms accompany 
SHP. The CRP value should not be 
markedly elevated, and a high fever 
should not be present. Serum sickness 
can be diagnosed based on the pres- 
ence of an urticarial rash and either 
oligoarthritis or polyarthritis; a his- 
tory of recent drug treatment, usually 
penicillin or cetaclor,” supports this 
diagnosis. We have described more de- 
tails about our patients with SS in 
another report.” 

If the arthritis lasts longer than two 
weeks, the aforementioned diagnoses 
are improbable. The clinical picture 
may help in differentiating JA and EA, 
which are the most common diseases in 
this patient group in our series. The 


onset of EA is often acute, with high 


CRP and ESR values, whereas JA 
starts more insidiously. In evaluating 
our results concerning the differential 
diagnosis of JA, one must bear in mind 
that only one case of systemic onset JA 
was included in the present series of 
JA. This is in accordance with our 
experience that only one to three pa- 
tients of about 35 new patients each 
year have the systemic form of the 
disease. Another prospective study 
from northern Finland reports an inci- 
dence of 3.5%” of all patients with 
systemic onset JA. Thus, in unselected 
series, the incidence of systemic onset 
disease clearly does not reach 10%, the 
lowest proportion so far reported in 
the literature. 
Our final diagnostic classification, or 
“gold standard,”™ was based on the 
outcome of follow-up and positive bac- 
terial cultures (SA), agreed (ie, Ameri- 
can Rheumatism Association) diag- 
nostic criteria (JA), probable cause 
revealed by serologic tests or bacterial 
cultures (EA), typical clinical presen- 
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tation (TH-S, SHP, and SS), and out- 
come of follow-up alone (acTA). The 
variables analyzed as predictors of 
diagnosis were different from those 
used in the diagnostic classification. 
Because the numbers of patients in the 
logistic analyses were small (a mini- 
mum of five cases per variable in the 
model would have been appropriate), 
the results of the multivariate analysis 
must be viewed as suggestive. The 
predictive powers reported are from 
the very data from which they were 
derived and thus have ideally good 
values. Their real applicability should 
be tested on another series of patients. 
Also, the proportions presented must 
be viewed as estimates (with confi- 
denze limits) of those in the general 
population. For example, the sensitiv- 
ity of CRP for SA, 94%, has 95% 
con-idence limits from 72% to 99% 
according to the binomial distribution. 
Serial Bayesian calculations using sen- 
sitivities and specificities for several 
diagnostic tests should be performed 
wita great caution” since conditional 
independence of the different tests 
hardly ever exists. 

We classified laboratory tests into 
three categories--A, B, and C—ac- 
cording to their value in the assess- 
ment of arthritis in children (Table 9). 
The diagnostic strategy was first 
directed to the diagnosis of bacterial 
infection and malignant disease and 
then to the differential diagnosis of JA. 

The tests in category A are indicated 
for all children with joint symptoms. 
Determining the CRP value is the best 
test in differentiating SA from other 
arthritides. Differentiation between 
SA, EA, systemic onset JA, and acute 
rheumatic fever (ARF is not possible 
by CRP determination alone. The 
ESR determination is more sensitive 
than that of CRP in differentiating JA 
frem noninflammatory conditions. 

Total leukocyte count, differential 
blood cell count, and platelet count 
have their greatest value in the diag- 
nosis of acute leukemia, which is often 
associated with arthritis.*” 

‘Abnormal results of urinalysis, al- 
thsugh rare, are clinically important. 
A throat smear for B-hemolytic group 
A streptococci is justified as we 
assume that a child with arthritis and 
streptococci in the throat should al- 


ways receive penicillin treatment. 

The tests in category B are indicated 
for patients with prolonged symptoms 
(two weeks or longer) and in patients 
with a suspicion of EA. | 

Antinuclear antibodies are highly 
specific for JA and connective tissue 
diseases. Using our method, we noted 
that a total of 518 determinations in 367 
patients did not yield a single false- 
positive finding, suggesting that false- 
positive results may be less common in 
children than in adults.“ The impor- 
tance of an antinuclear antibody deter- 
mination lies not only in the primary 
diagnosis but also in the predicting of 
the risk of uveitis in JA.” Neverthe- 
less, a slit-lamp examination is essen- 
tial in all children with prolonged ar- 
thritis. 

The diagnosis of EA is important in 
Scandinavia where the disease is 
rather common. Yersinia entero- 
colitica antibodies and Salmonella 
antibodies seem to be valid indicators 
of true EA for two reasons: (1) High 
titers were very uncommon in children 
who certainly had a diagnosis other 
than EA. (2) The HLA-B27, which has 
been earlier reported to be closely 
associated with EA,” was found in 
nine of our ten patients classified as 
having EA. The-age distribution of the 


‘patients shows that enterobacteria! 


agglutination is not indicated for 
young children. The value of enzyme- 
linked immunoassays in verifying 
Campylobacter infections in children 
remains open. 

Some complementary tests with 
special indications are included in cate- 
gory C. These tests should only be 
used in selected patient groups to en- 
sure correct interpretation. Tests 
determining IgM rheumatoid factor 
are rarely indicated in children under & 
years of age,” and the main use of 
these tests is to subclassify JA. Al- 
though an elevated antistreptolysin O 
titer shows high sensitivity for ARF,” 
the disease is so rare in industrialized 
countries that false-positive results 
make it useless as a screening ex- 
amination. Antistreptodornase deter- 
mination yields even more false-posi- 
tive results. The only situation in 
which titers of antistreptolysin O 
should be determined is that af a child 
in whom ARF, on clinical grounds, is 
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strongly suspected. In such cases, and 
in patients with a streptococci-positive 
throat smear, a negative or low titer of 


antistreptolysin O could help to rule 


out ARF. 

. Although arthritis and arthralgia 
have been associated with several viral 
infections, our findings show that a 
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Epididymitis in Children and Adolescents 


A 20-Year Retrospective Study 
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@ We identified 35 patients who had 
epididymitis from 1965 to 1984 by hospi- 
tal chart review. The common clinical 
presentation was swelling, pain, and 
erythema. Twenty-two patients had on- 
set of symptoms within 24 hours of hos- 
pital admission. Surgery was performed 
in 31 patients, 22 of whom had cultures 
taken from the epididymis at the time of 
surgery. Bacterlal agents were recov- 
ered from cultures of 13 patients: coag- 
ulase-negative staphylococci were iden- 
tifled In nine patients. In two patients, a 
polymicrobic cause was found. Six pa- 
tients had associated urologic abnor- 
mality. Three patients had concurrent 
urinary tract infection. Urologic investi- 
gation should be undertaken in children 
younger than 2 years oid and in older 
patients with recurrent episodes sus- 
pected to be due to reflux of urine and 
associated genitourinary abnormality. 

(AJDC 1987;141:41-44) 


Fypididymitis is the clinical syndrome 

that results from inflammatory 
reaction of the epididymis to a variety 
of infectious agents or to trauma.’ Al- 
though epididymitis in prepubertal 
boys has been considered rare,” 
awareness of its occurrence is essential 
in the evaluation of a child with acute 
scrotal swelling. The cause may be 
gonorrheal, tuberculous, or nonspe- 
cific, the latter being by far the most 
common among infants and children.* 
To our knowledge, there is little infor- 
mation concerning the infectious 
causes of epididymitis in prepubertal 
boys.” The most common causes of 
epididymitis in men older than 35 


years of age are coliform bacilli and. 


Pseudomonas species, while sexually 
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transmitted organisms such a3 Chla- 
mydia trachomatis and Neisseria gon- 
orrhoeae are responsible for a high 
proportion of cases in younger men,*” 

The purpose of this study is to report 
our experience with 35 children who 
had epididymitis treated at this insti- 
tution during a 20-year period, giving 
special attention to the infectious 
agents. 


PATIENTS AND METHODS 


We reviewed the medical records of in- 
fants and children discharged from Chil- 
dren’s Medical Center, Dallas, with a diag- 
nosis of epididymitis during the period 
fromJanuary 1965 to December 1934. There 
were 36 cases, but only 35 records were 
available for analysis. The diagnosis was 
confirmed at surgery in 31 cases and by 
clinical evaluation in four cases. 

Of the 35 boys, the youngest patient was 
8 days old, while the oldest was 17 years 
old. The age distribution is shown in Table 
1, Twenty-two patients had involvement on 
the right side, 11 had involvement on the 
left side, and two had bilateral involve- 
ment. 


RESULTS 
Clinical Findings ' 


The common clinical presentation 
was swelling, pain, and erythema (Ta- 


ble 2), which is also seen in patients 


witi torsion of the testicle. Tempera- 


ture higher than 38°C was found in four. 


patients (11%). Urinary symptoms 
such as dysuria or dribbling of urine 
occurred in three patients; a.l had as- 
sociated urologic abnormalit-es. Nau- 
sea and vomiting was noted in three 
eases (9%). A history of locel trauma 
was recorded in three patients. Two 
patients had had a preceding illness: 
one had diarrhea for one day that spon- 
taneously resolved one week before 
the development of acute epicidymitis. 





One presented with acute appen- 
dicitis, and epididymitis developed 24 
hours after appendectomy. 

The duration of symptoms before 
admission varied from hours to weeks, 
but 22 patients (68%) had onset of 
symptoms within 24 hours of hospital 
admission (Table 3). In those with 
symptoms that lasted longer then one 
week, one patient had epididymal sar- 
coidosis with symptoms that lasted for 
seven months.” Three children pre- 
sented with scrotal swelling: one had a 
hydrocele, one had an inguinal hernia, 
and one had a hydrocele and an in- 
guinal hernia. All were found to have 
chronic epididymitis at surgery. 


Laboratory Studies 


Twenty-two patients had cultures 
taken from the epididymis at the time 
of surgery. No patients received anti- 
biotic therapy before surgery (Table 
4). Culture for chlamydia was per- 
formed in one patient and was nega- 
tive. Urine cultures were done in only 
four patients, and all were negative. Of 
the four patients who did not have 
surgery, three had positive urine 
cultures with colony counts greater 
than 10° colony-forming units per milli- 
liter (10°/L): Escherichia colt in two 
patients and Klebsiella species in one 
patient. Coagulase-negative staphy- 
lococei were recovered from cultures 


Table 1.-—-Age Distribution of 
35 Children and Adolescents. 
With Epididymitis 


No. of 
Patients (%) 
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Symptom 
or Sign 


Swelling 







Pain 27 (77) 
Erythema 16 (45) 
Nausea-vormuiting 3 (9) 
Urinary symptoms 3 (9) 


Fever 





taken at surgery from nine patients. In 
two cases, a polymicrobic cause was 
found. The patient with Haemophilus 
influenzae type b was an 11-month-old, 
who presented with fever and acute 
serotal swelling for five hours. Blood 
and cerebrospinal fluid cultures were 
not performed. The patient whose 
culture yielded group B Salmonella 
grown the epididymis was an 8-day-old 
infant whose mother had diarrhea dur- 
ing delivery. The infant also had diar- 
rhea at 1 day of age that spontaneously 
resolved within two days. Stool cul- 
tures were nct obtained from the 
mother or infant. 

Results of other laboratory tests and 
roentgenographic results are summa- 
rized in Table 5. One third of the 
patients (11 of 34 tested) had more than 
10 white blood cells per high-power 
field on routine urinalysis. Among the 
11 patients with abnormal urinalyses, 
three had urinary tract infection 
caused by gram-negative enteric ba- 
cilli. Two patients had gram-negative 
enteric bacteria, and one had coag- 
ulase-negative staphylococci identi- 
fied in cultures of the epididymis. The 
remaining five patients had negative 
bacteriologic studies. Urologic abnor- 
mality was noted in four of the five 
subjects with gram-negative enteric 
infections. 

Four patients had abnormality on 
both the intravenous pyelogram (IVP) 
and voiding eystourethrogram 
(VCUG). Two patients had the test 
done before the episode of epididymi- 
tis: (1) One showed duplication of the 
left kidney and ureter with reflux to 
the lower segment of the duplicated 


kidney. This patient also had had sev- 


eral procedures for stricture of the 
urethra. His urine culture grew E colt. 
(2) The other patient, whose culture 
grew Proteus species from the epi- 
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Absent, No. (%) of 





Table 2.—Symptoms and Signs in 35 Children With Epididymitis 


Present, No. (%) of 
Patients 


Not Recorded, No. (%) 


Patients of Patients 
1 (3) | 


5 (14) 


3 (9) 

8 (23) 11 (31) 
25 (71) 7 (20) 
25 (71) 7 (20) 


31 (89) 


Table 3.—Duration of Symptoms 
of Epididymitis Before 
Admission to the Hospital 


No. (%) of 
Patients 


Duratlon of 
Symptoms 





Table 4.—Age Distribution and Causative Agents Isolated From 
the Epididymis of 22 Patients With Epididymitis 


Causal Agent 
Coagulase-negatve Staphylococcus 
Staphylococcus aureus 


Escherichia coli, Staphylococcus epidermidis, 
and a-hemolytic streptococcus 


| Escherichia coli 


Haemophilus infitenzae type b and 
S epidermidis 


Proteus species 


Group B Salmonella 
No growth 


Total 
No. (%) of 
Patients 


7 (31.8) 
1 (4.5) 


No. of Patients by Age, y 


<1 1-5 610 11-17 


1 (4.5) 
1 (4.5) 
„.. (4.5) 


... (4.5) 
... (4.5) 
9 (40.9) 


Table 5,—-Lab>ratory and Roentgenographic Findings in Patients With Epididymitis 


Procedure 
Urinalysis 
intravencus pyelogram 
Volding cystourethrogram 
Scrotal radionuclide scan 
Sonogram 





didymis, had agenesis of the left kid- 
ney and ectopic location of the left 
ureter into the left seminal vesicle. Of 
the remaining two patients, one had 
had several procedures for left ure- 
teropelvic obstruction and recurrent 
episodes of epididymitis over three 
years. His IVP and VCUG showed 
incomplete obstruction of the 
ureteropelvic junction and grade 8 re- 
flux on the left side, with multiple 
bladder diverticula and reflux of dye 


` into both seminal vesicles. Coagulase- 


negative staphylacocci were recovered 
from cultures of the epididymis. The 
other patient had a double collecting 
system of the left kidney, ectopic open- 
ing of the right ejaculatory duct, and 


No. (%) of Patients With Positive or 
Abnormal Results 


11/34 (32) 
4/12 (33) 
6/8 (75) 
5/6 (83) 
1/1 (100) 


reflux of dye into the right seminal 
vesicle. He also had had right scrotal 
pain one year before this admission 
that spontaneously resolved. 
Escherichia coli was recovered from 
cultures taken at surgery for his epi- 
didymitis. Two patients had abnormal 
VCUGs. The first patient showed bi- 
lateral vesicoureteral reflux to the 
level of the upper collecting systems 
with moderate ureteral dilatation. 
Culture taken from his epididymis 
grew E coli, S epidermidis, and a- 
hemolytic streptococcus. The second 
patient had urethral stricture after a 
pull-through operation for an imperfo- 
rate anus. His VCUG showed a 
deformed bladder neck and reflux of 
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dye inte the left seminal vesicle. 
Culture was not done at surgery of this 
patient. 

A sodium pertechnate technetium 
Te 99m scrotal scan was performed in 
six patients. Five showed increased 
uptake in the affected area, and one 
had an equivocal result. 


Management 


Management consisted of analgesic 
therapy and bed rest in all patients. 
Antimicrobial therapy was adminis- 
tered in 24 of 85 patients. Scrotal ex- 
ploration was done in 31 patients, epi- 
didymectomy was performed in two, 
and epididymal biopsy was performed 
in seven. All patients showed non- 
specific inflammation except for the 
child with sarcoidosis, who had granu- 
- lomatous inflammation. 


COMMENT 


Epididymitis has been considered a 
rare disease in prepubertal boys. How- 
ever, Doolittle et al’ reported that epi- 
didymitis was nearly as frequent as 
torsion of the spermatic cord or torsion 
of the appendix of the testes. Reports 
by Gierup et al® of 48 patients in Swe- 
den seen during a 17-year period and 
by Gislason et al’ of 25 patients in the 
United States in a five-year period 
indicate that this disease is probably 
not as rare as originally believed. 

The causes of epididymitis can be 
classified as among the following: (1) 
bacterial; (2) viral; (8) traumatic; (4) 
chemical (reflux of sterile urine into 
the ejaculatory ducts); (5) associated 
with systemic diseases such as sar- 
coidosis, Kawasaki syndrome, or 
Schénlein-Henoch purpura; or (6) idio- 
pathic.*”™ Coliform organisms are the 
most common bacterial agents that 
cause epididymitis."”” We identified 
seven patients who had gram-negative 
enteric organisms as causes of epi- 
didymitis. Three of the seven orga- 
nisms were found in the urine, which 
suggests concurrent urinary tract in- 
fection. Five of seven patients had 
associated urologic abnormality, which 
has been reported to be a predisposing 
factor for development of bacterial epi- 
didymitis in children.’** Although it is 
rare, Salmonella has been reported as 
a cause of testicular infection.“” Epi- 
didymo-orchitis caused by H influ- 
enzae type b has been reported previ- 
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ously as one manifestation of systemic 
illness. 7” 

The significance of the coagulase- 
negative staphylococci cultured from 
eight patients is debatable, but it is 
also cifficult to dismiss them as surgi- 
eal contaminants. Witherington and 
Harper” recovered both coagulase- 
positive and  coagulase-negative 
strains of Staphylococcus from pus in 
six of 14 patients with acute bacterial 
epididymitis. Other reported bacterial 
causes of epididymitis include N gon- 
orrhceae,” Mycobacterium tuberculo- 
sis, Brucella species,” Neisseria 
meningitidis,” Streptococcus pneu- 
moniae,” and C trachomatis.” 

Half of our patients had no definite 
or probable predisposing factor or 
event. Viral studies were not done, but 
a viras could very likely be a cause of 
this disease, especially in those who 


improved clinically without antibiotic — 


therapy. 

Preceding trauma was noted in 9% of 
our cases, compared with from 4% to 
14% in other series.“ The finding of 
reflux of urine into ejaculatory ducts in 
three patients with associated genito- 
urinary abnormalities supports Wes- 
son’s” and Kohler’s* contention that 
urine does not normally flow in a re- 
verse direction into the ductus defer- 
ens. Our patient with epididymal sar- 
coidosis has been previously described 
in detail.” 

The overlapping of the clinical pic- 
tures in epididymitis and torsion of the 
testis or its appendix creates diag- 
nostic problems.™ Although testicular 
scanning” and Doppler ultrasonic 
stethoscope* have been reported to 
improve diagnostic accuracy, differen- 
tial diagnosis is not always possible 
without surgical exploration. Efforts 
should be made to identify the cause 
by culture of fluid or exudate from the 
epididymis or by tissue biopsy. Urine 
culture should be done, since some 
patients have concomitant urinary 
tract infection. In infants, blood, 
urine, or other sources, such as stool 
or cerebrospinal fluid, should be 
cultured before antibiotic therapy is 
initiated, because epididymitis in in- 
fants may be a manifestation of sys- 
temic infection.” Initial empiric 
treatment with antibiotics appropriate 
for both gram-negative and gram- 


positive bacteria should be begun in 
those cases with an obvious bacterial 
eause.’” Otherwise, the results of 
cultures should be awaited, as the sys- 
temic effects of epididymitis are usu- 
ally minimal. Urologie investigation 
by IVP and VCUG is indicated in 
children younger than 2 years of age 
and in older patients with recurrent 
episodes suspected to be due to reflux 
of urine and associated genitourinary 
abnormality.“ Testicular atrophy 
after epididymitis in boys is rare, and 
the prognosis in children seems to be 
more favorable than in adults.° 
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Book Review 


Attention Deficit Disorder, edited by Esther K. Sleator and William E. 
Pelham, Jr, 200 pp, with illus, $29.95, Bast Norwalk, Conn, Appleton- 
Century-Crofts, 1986, vol 1, No. 3. 


As part of the series Dialogues in Pediatric Manage- 
ment, Drs Sleator and Pelham have surveyed the seductive 
subject of what they and others call Attention Deficit 


Disorder (ADD). This volume reflects the rich clinical. 


experience of its authors in dealing with this common, 
elusive clinical challenge. 

The first several chapters of this monograph deal with a 
series of philosophical and definitional issues. There is an 
eloquent defense of the “medicalization” of the traits sub- 
sumed under the rubric of attention deficit disorder. From 
this point onward the book becomes confused——~at least to 
this reader. Ina commentary at the end of Attention Deficit 
Disorder, Dr Carey aptly pinpoints the problem when he 
comments that the authors have acknowledged that no 
“homogeneous syndrome” of ADD has yet been identified. 
Nevertheless, virtually all of the remaining text presup- 
poses the existence of a distinct disorder for which a specific 
diagnosis should be made and a specific treatment sought. 
This prevents the authors from discussing any attentional 
difficulties as either nonspecific.or secondary phenomena. 
For example, the possibility that signs of attentional dys- 
function may develop in anxious, depressed, or learning- 


disabled children is never entertained. Instead, the pri- , 


macy of a unitary neurologically based disorder of attention 
is presumed and tenaciously elaborated on. Such a con- 
stricted perception also seriously compromises chapters 
that deal with diagnosis and therapy. 

In a chapter on diagnosis, the author focuses exclusively 
on symptoms or ADD. Only scant consideration is given to 
the need to evaluate the affect and information-processing 
abilities of a child who is having attentional problems. There 
is little mention of methods of uncovering associated learn- 
ing disabilities, the impact of temperamental traits, signs of 
depression, and evidence of declining self-esteem or im- 
paired social skills, despite the fact that such associated 
phenomena are abundant in this condition. In a book 
written for the practicing pediatrician, there is a need to 
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describe the ways in which a physician can be alert to such 
clinical findings, possible causes, and complications. More- 
over, symptoms of attention deficit need to be scrutinized in 
terms of their differential diagnosis, a process that is 
skirted in this book. 

The therapeutic chapters include an excellent discussion 
of the state of the art of medication use. There is also a 
tightly organized, lucid chapter on behavior modification 
techniques. The discussion of diets provides an up-to-date 
and helpful review. Once again, however, a narrow and 
perhaps old-fashioned model conspicuously sidesteps ap- 
proaches to many practical therapeutic issues, such as the 
following: What advice can we give teachers regarding the 
classroom management of children with attentional difficul- 
ties? What are some ideas for home management? Are there 
any special therapeutic issues regarding adolescents with 
attentional problems? (Adolescents are a critical age group 
that is not directly addressed in this 300k.) What about 
newer techniques of cognitive therapy? What is the role of 
psychotherapy in helping children with attentional prob- 
lems? What are the indications for psychiatric intervention 
or multimodal treatment programs? The failure to deal in 
any systematic fashion with these fundamental questions 
represents a serious omission, one that limits the prac- 
ticality and versatility of the book. 

Drs Sleator and Pelham have compiled a useful and well- 
written treatise for use as a source of information on drug 
treatment, the current status of dietary interventions, and 
behavior modification. However, the narrowness of their 
conceptual model and the wide gaps in their perceptions of 
diagnosis and management cause this book to underachieve 
as a practical or theoretical guide for the practitioner and as 
a resource for the education of medical students, pediatric 
residents, and trainees in other disciplines. 

MELVIN D. LEVINE, MD 

The University of North Carolina 
School of Medicine 

Biological Science Bldg 220H 

Chapel Hill, N3 27514 
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Screening for Risk Factors for 
Adolescent Alcohol and Drug Use 


Michael Klitzner, PhD; Richard H. Schwartz, MD; Paul Gruenewald, PhD; Margaret Blasinsky 


@ While alcohol and drug abuse are 
widely prevalent among adolescents, 
screening for drug and alcohol use, 
abuse, and risk factors is not a routine 
practice In primary care pediatrics. This 
article presents data from a pilot investi- 
gation of an Instrument for in-office 
screening of alcohol and drug use and 
abuse problems. A 42-item question- 
nalre was administered to two patient 
populations: (1) 97 youths from a drug 
abuse treatment program and (2) 206 
youths from a private pediatric practice. 
The questionnalre successfully discrim- 
inated between the two samples and 
appears capable of discriminating drug 
and alcohol risk within the samples. This 
research suggests that a simple paper- 
and-pencil questionnaire can success- 
fully discriminate the degree of risk of 
substance abuse in adolescent patient 
populations and that such an instrument 
can be successfully integrated into the 
routine activities of pediatric practice. 

(AJDC 19873141:45-49) 


Routine screening for a variety of 

conditions is an accepted and 
widely employed practice in primary 
care pediatrics. Audiologice and vision 
tests, tuberculin skin tests, urine 
cultures, chest roentgenograms, de- 
velopment, screening (eg, the Denver 
Developmental Screening Test’), and, 
to a lesser degree, psychological 
assessments (eg, the Beck Depression 
Inventory’) are administered as part of 
patient care contacts. Little attention, 
however, has been given to screening 
for one of the major causes of mor- 
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bidity and mortality among persons 
under 25 years of age—alechol and 
drug use and abuse—or to s2reening 
for the risk factors associated with 
aleohol and drug abuse and related 
problems. In a recent article, 
Schwartz et al’ encouraged pediatri- 
cians to “play an active role in educat- 
ing patients and parents about alcohol 
and other mood altering drugs... and 
hopefully help to prevent the later 
dev2lopment of drug-related problems 
in adolescence,” a concept thet is gain- 
ing popularity in pediatric practice.*° 

Several discussions of the reed for a 
comprehensive drug and aleshol use, 
abuse, and risk factor screening pro- 
gram in medical practice have ap- 
peared in the literature.** Still, the 
tecanology of screening for alzohol and 
drug problems and risk factors re- 
mains underdeveloped. Cahen and 
Gallant’? suggested a number of direct. 
and indirect sequelae of drug abuse, 
and toxicologic screens of zhe urine 
may detect recent use. However, these 
diagnostic tests usually miss the ma- 
jority of youths who are occasional 
users, in the early phases of drug and 
aleohol use or experimentation, or at 
risk for use or abuse. Macdonald? sug- 
gested that a detailed psyzhological 
and social history as well as a parent 
interview can help to establish a diag- 
nosis. However, pediatricians may not 
be able to employ such time-consum- 
ing procedures for general screening 
given the extremely short time allot- 
ted to most office visits. The difficulty 
of obtaining accurate social and psy- 
chological histories and behavioral 
self-reports related to drug end alcohol 
risk factors, experimentation, and use 
or abuse may deter the pediatrician 
from including such histories and in- 
terviews in routine office procedures. 


Our current research effort is aimed 
at developing simple, practical, and 
effective tools for screening youths for 
alcohol and drug abuse risk factors and 
problems as part of routine pediatric 
practices. Written preliminary results 
suggested to us that the most promis- 
ing strategy for general screening is a 
paper-and-pencil questionnaire. Such 
an instrument can provide an initial 
indication of a patient’s drug and alco- 
hol use patterns and/or risk factors and 
guide interviews and the physical ex- 
amination. Several studies suggest 
that self-reports provide a reliable and 
valid measure of drug and alcohol use 
among youths,°" and numerous 
screening tools have been devel- 
oped.***"> However, such screening 
tools have not been rigorously evalu- 
ated in a pediatric setting. 

It is obvious that such a question- 
naire must meet several criteria to be 
useful to the practicing pediatrician: 
(1) Most important, the instrument 
must be able to effectively group 
youths into various drug and alcohol 
use pattern and risk factor catego- 
ries—that is, the instrument must 
have an acceptable level of discrimi- 
nant validity.” (2) The questionnaire 
must be simple and nonthreatening to 
maximize compliance and must be 
short enough to allow its completion in 
a reasonable amount of time (eg, in the 
waiting room). (8) The questionnaire 
must be easily scored and interpreted 
to facilitate its integration into routine 
office practice. 

This article presents data from a 
pilot investigation of the feasibility of 
such a questionnaire for in-office 
screening for alcohol and drug use and 
abuse and related problems. Consis- 
tent with the above discussion, the 
research was guided by two major 
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Going out for fun on schoo! nights 
Recent loss of parental trust 

Rejection of pa-ental authority 

Class skipping 

Fighting by friends with authority figures 
Tobacco use 

Confiding in parents 

Fighting by friends with parents 

School suspensions 

Excessive drinking by parents 

Liberal parental attitude toward drug use 
Excess partying by siblings 

Friends’ use of high-potency marijuana 
Use of eye drops to hide “red” eyes 
Hiding of drugs at home 

Introducing a friend to drugs 

Boredom at parties where no alcoho! is served 
Bringing drugs or alcohol to parties 

Fighting after drinking or drug use 

Parents naïveté about drug use 

Change to drug- or alcohol-using peer group 





















x’ Values for 42 Questionnaire items* | 


Question Area xt Question Area x*t 


31.24 Poor grades in elementary school §5.85 
127.75 Poor grades recently 65.46 
35.93 Tranquilizer use by parents 3.774 
140.40 Parental accusations of drug or alcohol use 132.24 
40.61 Sexual promiscuity of friends 102.96 
158.00 Contraceptive use by friands 1.904 
0.32t Use of drugs to enhance music listening 103.35 
47.78 Excessive crinking by friends 66.40 
47.73 Playing of drinking games at parties 30.86 
82.24 Riding with an intoxicated driver 181.83 
0.004 invoivemeni in car crash when driver was intoxicated 50.975 
4.286 Arrest for driving while intoxicated 0,284 
178.07 Running away from home 81,72 
103.22 Obtaining professional help for family or schoo! problems 124.18 
85.97 Blackouts after drinking or drug use 53.31 
144.27 Use of drugs or alcoho! to cope with problems 174.80 
118.67 Recent use of stronger drugs or greater quantities 159.90 
76.42 Suggestion by someone else of a drug or alcohol problem 129,40 
96.08 Prolonged periods of depression 67.60 
0.49 Suicide attempt or serious suicidal ideation 45.78 






*All tests are Pearson goodness-of-fit x? tests with 1 df and Yales correczions. 


TUnless otherwise indicated, P<.001. 
Not significant. 
§P<.05. 


questions: (1) Can a simple-to-adminis- 
ter, simple-to-score paper-and-pencil 
instrument effectively discriminate 
between adolescents who are at risk of 
drug and alcohol abuse or who are 
currently users or abusers and those 
who are not? (2) Can such an instru- 
ment be incorporated effectively into 
the ongoing office practices of primary 
care pediatricians? 

To address these questions, a simple 
42-item questicnnaire was adminis- 
tered to two patient populations: (1) a 
sample of youths from a drug abuse 
treatment program and (2) a sample of 
youths from a private pediatric prac- 

. tice. Analyses focused on the ability of 
this simple instrument to discriminate 
between the two groups (ie, to cor- 
rectly identify the drug-abusing and 
alcohol-abusing patients) and on the 
disruptions (if any) occasicned by the 
use of the instrument in zhe private 
practice setting. 


PATIENTS AND METHODS 


The private practice sample consisted of 
206 youths between 14 and 17 years old who 
were seen in a private pediatric/adolescent 
practice during the period from June to 
August 1985. The practice is located in a 
middle-class suburb of Washington, DC, 
and patients are primarily middle- and up- 
per-middle—-class youths. 

The drug treatment program sample con- 
sisted.of 97 youths from a drug and alcohol 

abuse treatment program located in the 
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greater Washington, DC, area. The popula- 
tion of this treatment program is predomi- 
nantly middle and pper-middle class (62% 
of the patients’ fathers were college gradu- 


ates). Prior to treatment, 60% of the youths 


smoked marijuana or drank alcohol daily, 
and an additional 80% used these sub- 
stances three to four times a week. 

The majority of the treatment program 
youths were 16- and 17-year-olds (67%, vs 
33% 14- and 15-year-olds), while the major- 
ity of the primary care practice youths were 
14- and 15-vear-olds (67%, vs 33% 16- and 17- 
year-olds). This age distribution difference 
was significant (Pearson y*= 22.85, df=1, 
P<.06), a finding that is not surprising 
since the drug treatment program patients 
were naturally selected for their drug and 
alcohol abuse problems, and such problems 
occur more often among older teens. The 
sexes were about 2qually represented in 
both the treatmen: program (boys, 57%; 
girls, 48%) and the primary care practice 
populations (boys, 58%; girls, 47%). Al- 
though there was a slightly higher percent- 
age of bovs in the treatment program popu- 
lation, this difference was not significant 
(Pearson y*=.42; d7=1, P>.05). 

The questionnair2 employed in the cur- 
rent research contained 42 items, each fol- 
lowed by the response options yes, no, and 
uncertain. Four of these items asked for 
direct self-reports of substance use (eg, 
“Do you regularly smoke cigarettes, dip 
snuff, or use Skol Bendits?”), An additional 
four items asked abcut use patterns of close 
friends or siblings (eg, “Do most of your 
close friends usually drink four or more 
beers in the first 14 hours of a party or get- 
together?”), The remaining items related to 


Drug or alcohol use by boyfriend or girlfriend 






70.54 





risk factors identified in the literature or 
drawn from the authors’ clinical experience 
that relate to drug and alcohol use or abuse 
(eg, “Have your mom or dad lost a lot of 
trust in you recently?” and “Have you ever 
had an in-school or out-of-school suspension 
for any reason?”). The instruction for the 
questionnaire stated simply “LET’S PLAY 
42 QUESTIONS! PLEASE ANSWER 
YES, NO, OR UNCERTAIN, IF THAT IS 
THE CASE.” Copies of the actual question- 
naire are available from the authors on 
request. 

Items for the primary care practice sam- 
ple were worded in the present tense as in 
the examples above. Items for the treat- 
ment progrem sample were worded in the 
past tense since the questionnaire was de- 
signed to identify behaviors and risk fac- 
tors that existed prior to treatment. 

All private practice patients 14 years old 
and older who appeared for appointments 
during the study period were asked by the 
receptionist to complete the questionnaire. 
Because the study took place over the sum- 
mer, a large number of these patient visits 
were for routine or presport health assess- 
ment examinations, although patients who 
came to the practice for illness-related rea- 
sons were also included. Informed consent 
was solicited from all patients before the 
questionnaire was administered. When a 
parent accompanied the patient, coopera- 
tion was first. solicited from the parent and 
then from the patient. No parents and only 
about five patients refused participation. 
This represents a 97% compliance rate, a 
very high percentage of cooperation. 

Most primary care practice patients com- 
pleted the questionnaire while they were 
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waiting to be seen. A few patients could not 
complete the questionnaire before they 
were called and resumed work on the ques- 
tionnaire after they were seen by the physi- 
cian. On average, completion of the ques- 
tionnaire required about ten minutes of 
uninterrupted work. 

The treatment program patients com- 
- pleted the questionnaire in a group setting. 
The questionnaire was administered by a 
program staff member who explained that 
participation was voluntary and limited to 
those program participants 14 to 17 years of 
age. Prior approval was obtained from the 
program director for program clients to 
participate, and it was made clear that no 
rewards or punishment would result from 
participation or nonparticipation in the 
study. 

For both samples, the questionnaire was 
anonymous (ie, no identifying information 
other than age and sex appeared on the 
questionnaire), and all subjects were in- 
formed that they were participating in a 
research study. 


RESULTS 


Several data analysis strategies may 
be employed to address the first re- 
search question (Does the question- 
naire successfully discriminate be- 
tween adolescents at risk of drug and 
alcohol abuse or who are currently 
users or abusers and those who are 
not?). The simplest strategy is to 
assess the extent to which the answers 
to the individual items on the question- 
naire differ for the drug treatment 
program and primary care practice 
populations. The Table presents the 
results of Pearson x’ contingency table 
analyses for the 42 items. As shown in 
the Table, patients’ yes and no 
responses were significantly associ- 
ated with the group from which they 
were drawn for 36 items (86%). In 
other words, the two patient groups’ 
responses to 86% of the items on the 
questionnaire were significantly dif- 
ferent. Undoubtedly, type I errors 
(finding a significant association by 
chance alone) propagate over the 42 
analyses. Concerns about this problem 
are mitigated, however, by the high 
probability levels assigned to most of 
the significant statistics and a signifi- 
eant global analysis of this data pre- 
sented below. From this simple analy- 
sis, it may be tentatively concluded 
that the majority of the items on the 
questionnaire do indeed discriminate 
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between the treatment program and 
primary care practice populations. 

A more complex analysis of the indi- 

‘vidual items was done using log-linear 
models that also included possible dif- 
ferential effects for age and sex. The 
results of these analyses were essen- 
tially identical to those of y’ analysis, 
with the exception that an additional 
item (parents use of tranquilizers) also 
appears to discriminate between the 
groups. 

A somewhat different approach to 
the first research question is provided 
by constructing a risk factor scale from 
the questionnaire items and compar- 
ing the scale values for the two patient 


' samples. Such a scale was derived by 


assigning a value of 1 to responses 
associated with increased risk of drug 
use and 0 to the opposite responses: for 
example, a yes response to the ques- 
tion “Have your mom and dad lost a lot 
of trust in you recently?” was assigned 
a value of 1, while a no response to the 


same question was assigned a value of 


0. Each subject’s risk factor scale value 
was then computed as the total of the 
values assigned to his/her responses. 
For this analysis, patients who were 
uncertain or who skipped a given 
question were assigned the mean value 
for the sample as a whole on that 
question. Such a strategy for dealing 
with missing data renders the evalua- 
tion of the differences between the two 
target groups conservative—that is, it 
decreases the probability that signifi- 
cant differences will be found. 

The Figure presents the distribu- 


tion of risk factor scores for the pri- — 


mary care practice and drug treatment 
program samples. Two important re- 
sults are evident: . 

l. First, the distributions of scores 
for the primary care practice and pa- 
tient populations are quite distinct, 
and their means are substantially dif- 
ferent (6.8 and 25.0, respectively). A 
regression on ranks was performed on 
the scores in the Figure. This con- 
firmed a significant difference be- 
tween the scores for the two samples 
(F'[1,299] = 387.07; mean square error, 
3023.68; and P<.001). This supports 
the conclusion that the questionnaire 
successfuly discriminated between the 
twc samples. The regression on ranks 
also revealed significant differences in 


the risk factor scores as a function of 
age (F([1,299]=6.71, P<.011) and sex 
(F[1,299]= 4.67, P<.083), with male 
subjects and older subjects receiving 
higher risk scores. This latter finding 
is consistent with other reports in the 
literature that suggest risk increases 
with increasing age, at least during 
adolescence, and that boys are at in- 
creased risk.” 

2. The second important result re- 
vealed by the Figure concerns the 
variance or spread of the distributions 
for the two samples. Note that within 
each sample there was a substantial 
range of scores. In the primary care 
practice sample, scores ranged he- 
tween 0 and about 24, while scores in 
the treatment program sample ranged 
between about 5 and 36. This finding 
suggests that the questionnaire is not 
only able to discriminate between the 
two samples but is also probably capa- 
ble of discriminating drug and alcohol 
risk within the samples as well. Such a 
finding is noteworthy because the ulti- 
mate goal of this reseach is to develop 
an instrument that will identify drug 
and alcohol risk, experimentation, and 
abuse among general populations of 
youth (ie, youths similar to those in the 
primary care practice sample). It is 
also clear from the Figure that the 
current version of the questionnaire 
has some limitations. As can be seen in 
the Figure, the primary care practice 
sample scores cluster around the 
lowest end of the seale, while the treat- 
ment program sample scores cluster 
around the high end of the scale. This 
skewing suggest that many of the pri- 
mary care practice patients would 
have scored even lower and the treat- 
ment program patients would have 
scored higher had the questionnaire 
allowed a wider range of responses. 
The operation of “floor and ceiling” 
effects is also suggested by an item 
analysis of the questionnaire based on 
the construction of item characteristic 
curves for all items across all sub- 
jects."°* The existence of floor and 
ceiling effects in the data does not in - 
any way invalidate the conclusions pre- 
sented thus far but does suggest the 
need to revise the questionnaire to 
reflect a wider range of response pos- 
sibilities. 

The answer to the second research 
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question (Can a paper-and-pencil 
screening instrument be effectively in- 
corporated into routine office prac- 
tice?) is clearly yes. As noted, the 
refusal rates in the primary care prac- 
tice sample were very low, and the 
time required for the administration of 
the instrument was minimal. 

Interviews with the receptionist re- 
sponsible for administering the ques- 
tionnaire suggest that little if any 
disruption of patient flow was experi- 
enced during the data collection pe- 
riod. Of course, administration of the 
instrument did require additional ef- 
fort on the part of the receptionist 
(explaining the questionnaire, answer- 
ing questions, etc). However, this addi- 
tional effort was minimal. Overall, the 
authors’ experience with the current 
questionnaire suggests that similar 
questionnaires can indeed be practi- 
cally employed in private practice set- 
tings. 


COMMENT 


The results of the current research 
suggest that a simple paper-and-pencil 
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questionnaire can successfully dis- 
criminate the d2gree of risk of sub- 
stance abuse in adolescent patient 
populations and that such an instru- 
ment can be successfully integrated 
into the routine activities of pediatric 
practice. However, there were some 
limitations to this particular question- 
naire. 


Perhaps the most obvious limitation | 


was the anonymity of the respondents. 
If a questionnaire is to be useful for 
actual in-office screening, it must link 
risk factors to individual patients. 
While it is possible that the anonymity 
of the questionnzire used in this study 
inereased the willingness of patients to 
report sensitive behaviors, other re- 
searchers have found that anonymity 
does not significantly improve the ac- 
curacy of responses to a substance 
abuse questionnaire.” 

As a related point, one reviewer of 
this report suggested that the fact that 
the primary care practice patients 
were being seen for routine examina- 
tions may have contributed to the pa- 
tients’ willingness to truthfully report 


Sample Group 


= Private Practice 
Sa Treatment 


sensitive data and that patients with a 
primary presenting complaint that is 
substance related may be more likely 
to withhold information. We believe 
this point is well taken, although the 
extent of such differential willingness 
to provide truthful reports is at this 
time an empirical question. 

A second limitation of the current 
research study is that the treatment 
program sample had already been ex- 
posed to at least a portion of the treat- 
ment program when they completed 
the questionnaire. It is likely, there- 
fore, that these patients had explored 
their substance use patterns in some 
depth, making the issues addressed in ` 
the questionnaire more salient to the 
treatment program patients than to 
the primary care practice patients. 
Such saliency effects have been ob- 
served in other research studies that 
involved in-treatment populations and 
have tended to inflate observed differ- 
ences between treatment and control 
populations.” However, saliency ef- 
fects are unlikely to be solely responsi- 
ble for the high level of discrimination 
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observed between the two samples in 
the current study. 

A third limitation of the research 
design is that it does not provide a 
strong test of the ability of the ques- 
tionnaire to discriminate among differ- 
ent levels of risk, use, and/or abuse ina 
general population of adolescents. 
Clearly, the questionnaire discrimi- 
nates among extremes of risk, use, and 
abuse, as evidenced by the high level of 
discrimination between the primary 
care practice and treatment program 
samples. However, to be optimally 
useful as a screening tool, the ques- 
tionnaire must also permit discrimina- 
tion between less extreme categories 
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of drag invclvement. As discassed, 
the variance in the primary care prac- 
tice distribution in the Figure sug- 
gests that such discriminatioms are 
possible. However, the ability tc make 
fine discriminations within a mormal 


population, particularly for low levels 


of risk, is nat yet proved. In terms of 
the questiornaire itself, the authors 
believe that further refinemerts are 
necessary before the questionraire is 
ready for dissemination to and use by 
pediatricians. 

We are ctrrently developing a re- 
vised questionnaire and a revised re- 
search design to validate this mew in- 
strument. Two criteria will be 
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reports of the target adolescents’ be- 
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This “other-report” technique has 
been successfully employed in develop- 
ing a number of self-reported sub- 
stance abuse measures.~™ The second 
criterion will be in-depth interviews 
conducted by trained clinicians. A fol- 
low-up report to the current article is 
planned when the revised instrument 
is ready for general dissemination and 
use. 
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Antenatal Hypoxia and Low IQ Values 


Richard L. Naeye, MD, Ellen C. Peters 


e We undertook analyses to deter- 
mine If fetal. Intrapartum, and neonatal 
hypoxia are important causes of low IQ 
values. We analyzed prospectively col- 
lected pregnancy, perinatal, and subse- 
quent developmental data for 19 117 chll- 
dren. As expected, soclohereditary and 
demographic factors had a large Infiu- 
ence on IQ scores. Taking these latter 
influences into consideration, nothing 
that happened during labor, delivery, or 
the neonatal period affected subsequent 
IQ values. The same was true for early 
pregnancy disorders that can produce 
acute fetal hypoxia. By contrast, ante- 
natal disorders and conditions that can 
produce subacute or chronic fetal hy- 
poxia correlated with low IQ values. 
These antenata! disorders and condi- 
tions were maternal gestational anemia, 
relative gestational hypotension, hyper- 
tension, multiple births, and fetal growth 
retardation. All of these findings were 
the same whether neurologic abnormali- 
ties were absent or present, suggesting 
that the same factors were sometimes 
involved in the genesis of cognitive im- 
pairments and neurologic abnormali- 
ties. 

(AJDC 19875;141:50-54) 


Twenty years ago, Drillien and co- 

workers,’ Penrose,” and Zigler’ de- 
veloped the two-population theory to 
explain the causes of mental retarda- 
tion. In this model, heredity and so- 
ciocultural deprivation are the major 
causes of mild retardation, while brain 
damage and maldevelopment cause 
most severe retardation. This two- 
population model has been challenged 
in recent years by reports that disor- 
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ders that might damage fetal brains 
are as frequent in the histories of 
mildly as of severely retarded individ- 
uals.*’ The identity of these damaging 
disorders has usually not been deter- 
mined, but a few of the retarded chil- 
dren reportedly had mothers who 
were hypertensive or who bled during 
pregnancy.*** Other children had pla- 
cental infarcts, clinical evidence of as- 
phyxia at birth, a history of kernic- 
terus, or cyanctic disorders in the neo- 


- natal period.**** 


The present article analyzes 19117 
children from a prospective study to 
determine if hypoxia during labor, de- 
livery, or the neonatal period affected 
their IQ scores at 7 years of age. The 
analyses take into consideration socio- 
hereditary and demographic factors 
that strongly affect IQ values. The 
analyses also consider whether or not 
the children had neurologic abnormali- 
ties. 


PATIENTS AND METHODS 


The data for the analyses came from the 
Collaborative Perinatal Study (CPS) of the 
National Institute of Neurological and 
Communicative Disorders and Stroke. The 
CPS was set up to identify fetal, intrapar- 
tum, and neonatal events that affect chil- 
dren’s development. It prospectively fol- 
lowed the course of over 56 000 pregnancies 
in 12 US medical school~affiliated hospitals 
in different regions of the United States 
between 1959 and 1966. Events of gesta- 
tion, labor, delivery, and the neonatal pe- 
riod were recorded as well as children’s 
mental, motor, sensory, and physical devel- 
opment to 7 years of age.*” The last child 
was examined in 1978, and the complete 
data set for the study became available for 
analysis in 1976. 

We selected results of the Wechsler Intel- 
ligence Scale test for analysis because it 
was administered at 7 years ‘of age when 
mental impairments are more often perma- 
nent than at earlier ages.” Two percent of 
the children had IQ scores between 50 and 
70, and 8% had scores under 80. 


Maternal IQ values were obtained from a 
nonverbal intelligence test (Science Re- 
search Associates test) that was given to 
most gravidas,” Socioeconomic scores com- 
bined values for family income, education, 
and occupation of the head of household.” 
Definitions and detailed descriptions of the 
other hereditary and sociocultural factors 
included in the analyses have been previ- 
ously published, ®”® 

Efforts were made to determine if fetal, 
intrapartum, or neonatal hypoxia lowered 
IQ values. The various analyzed causes of 
acute and chronie hypoxia are listed in 
Table 1. Each cause of hypoxia was placed 
in the category that we judged most often 
represents its action, recognizing that 
some could be placed in more than one 
category. The causes of acute antenatal, 
intrapartum, and neonatal hypoxia are well 


Table 1.—Classification of Antenatal and 
Neonatal Hypoxia* 


Causes of acute hypoxiat — 
~ ‘Past-tarm delivery (1043) 
Vaginal bleeding during labor and 
delivery (814) 
Placenta previa (104) 
. Abruptio placentae (289) 
Intrapartum maternal shock (215) 
Tight knot in umbilical cord (24) 
Umbilical cord tight around neck (1147) 
Umbilical cord prolapse (174) 
Labor tenger than 20 hours (367) 
Persistent high uterine tone during 
labor (58) 
Tumultuous labor (41) 
Causes of chronic hypoxia 
Anemia 
Fetal blood loss (60) 
Maternal gestational hemoglobin level! 
< 9 g/dL. (<90 g/L) (2967) 
` Low uteroplacental blood flow . 
Third trimester hypotension (peak — 
diastolic blood pressure < 60 mm Hg) 
(448) 
Third trimester hypertension (peak 
diastolic pressure > 94 mm Hg) (2224) 
Multiple births (403) 
Cigarette smoking (18 817) 
Other causes i 5 
Neonata! respiratory distress syndrome 
(284) 
Neonatal apneic episodes (2439) 
































*No. of cases in a category are in parentheses. 
TAll neonates with acute hypoxia had one-minute 
Apgar scores of 0 to 6. 
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known.’ To ensure that these factors actu- 
ally caused acute hypoxia in the current 
study, they were analyzed only when the 


associated newborns had one-minute Ap- 


gar scores of 6 or less. It would have been 
better to use umbilical cord blood gas and 
pH values to identify intrapartum hypoxia, 
but such data were not gathered in the 
CPS. 

The mechanisms that produce chronic 
hypoxia may not be widely understood, so 
some brief explanations are in order. 
Chronic fetal hypoxia is most often caused 
by low uteroplacental blood flow and by 
maternal or fetal anemia.’ The most fre- 
quent causes of low uteroplacental blood 
flow are low maternal! blood volume expan- 
sion during pregnancy, relative maternal 
hypotension, hypertension, damage that 
narrows or occludes uterine arteries, and 
cigarette smoking.**” Twins and. triplets 
were placed in the chronic hypoxia cate- 
gory because such gestations usually have a 
relatively low uteroplacental blood flow on 
a per capita basis.” Abnormally high hemo- 
globin levels in neonates are sometimes the 
result of protracted or intermittent fetal 
hypoxia.” 


The neonatal respiratory distress syn- 


drome and apneic episodes are the most 
frequent causes of neonatal hypoxia. With 
both disorders, cerebral blood flow can be 
reduced or uneven, which sometimes leads 
to cerebral ischemia.” 

Low one-minute Apgar scores, the need 
for prolonged resuscitation at birth, and 
neonatal seizures were added to the analy- 
ses because they are characteristic conse- 
quences of intrapartum hypoxia. They are 
also manifestations cf brain dysfunction, so 


there is the possibility that they are some- _ 


times the consequence of brain damage or 
maldevelopment that originated during 
embryonic or fetal life. 

To separate the possible effects of hy- 
poxia from the effects of nonhypoxic factors 
that are known to damage fetal brains or 
otherwise affect IQ values, the following 
nonhypoxiec factors were included in the 
analyses: congenital malformations, 
Down’s syndrome, maternal alcoholism, 
neonatal hyperbilirubinemia, maternal in- 
telligence test scores, years of maternal 
education, maternal age, family socioeco- 
nomic status scores, birth order, duration 
of breast-feeding, mental retardation in 
siblings, consanguinity of parents, sex of 
the child, and race (Table 2). 

Fetal growth retardation can be the con- 
sequence of antenatal adversity that affects 
the fetus’ brain as well as overall growth, so 
fetal growth parameters were included in 
the analyses. We calculated the growth 
percentiles for birth weight, length, head 
circumference, umbilical cord length, and 
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Table 2,-~Relationship of Demographic, Hereditary, and Life-style Factors 
to IQ Values of 7-Year-Old Children 


Meurologic Abnormalities 


Demo 3raphie, Fresent Absent 
Hereditary, and ee Factors Associated 
Life-styl= Factors* B P B P With Low IQ Values 


Socioeconomic score ` Low sociceconomic status 


Black race i Black race 


Marernal IQ value Low maternal IQ 

Years of maternal education Few years of education 
Marernal age Very young mother 
Birth order ; High birth order 
Duration of b-east-feeding No breast-feeding 
Gestational aJe at birth Preterm birth 
Singietons, twins, triplets Multiple birth 

Sex of infant Femalet 

Mental retardation of siblings 


Consanguinity of parents 
of child 


*Faciors In italics are included in analyses in Tables 3 to 6. 
+There were nc: neurologic abnormalities. 


Table 3.—Relaiionship of Maternal Pregnancy and 
Pregnancy Factors to IQ Values of 7-Year-Old Children* 


Neurologic Abnormalities 
ot Factors 


Present Absent Associated 
Maternal Oe: eT emer With Low 


Factors B P IQ Values 


Le eee Palio Prepregnancy _ 
Height +.003 <.05 : : Shortness 


Pricr stillbirths, neonatal deaths ~ 020 >.1 i ; Prior losses 
Irrejular merses +.011 >.1 
Presregnancy weight +,005 >.1 


l f Pregnancy 
Lowest hemoglobin level, third trimester 
4.0 to 11.5 g/dL. (40 to 115 g/L) +.043 <.01 ; j Anemia 


11.6 to 16.0 g/dl. (116 to 160 g/L) +.007 >.1 


Peek diastolic blood pressure, third trinester 
4) to 94 mm Hgt +.019 >.1 : Relative 
hypotension 


95 to 160 mm Hgt ~ 014 >.1 


71 to 160 mm Hgt ~ 028 <.1 ; : Chronic 
hypertensicn 


Cigarettes pe“ day +.014 >.1 ; ; Smoked§ 
Hand and fac-al edema +.009 >.1 


Vaginal bleecing +.008 <.1 

Abruptio placantae ~,001 <.1 

Hyrothyroidisn +.007 >.1 

Hyperemesis with acetonuria +006 >.1 

Seizure disorder ~-,006 >.1 

Pregnancy weight gain +.004 >.1 

Alcoholism + .004 

Placenta previa C00 >.1 , >.1 
Syphilis ~004 >.1 i >.1 
Hyperthyroldism +.003 >.1 ; >.1 
Albuminuria, none to 4+ +.002 >.1 f >1 
Diabetes melftus, ketoacidosis . +001 >.1 ; >.1 





*Factors in italics in Table 2 are included in the analysis of every factor in this table. 
tChronically hydertensive gravidas were excluded from this analysis. 

All pressures greater than 85 mm Hg vere associated with chronic hypertension. 
§There were nc neurologic abnormalities. 
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Tabl3 4.—Relationship of Fetal Factors to IQ Values of 7-Year-Old Children* 





Neurologic Abnormalities 


a 


Present 


M ret ee, 


Fetal Factors 


Growth pe-centiles 
Birth we ght 


Birth length 

Head circumference 

Placental weight 

Umbilical cord length 
Down's syndrome 
Congenital malformations 
Fetus aspitated amniotic fluid 
Large placsntal infarct 
Tight knot in umbilical cord 
Fetal blooc loss 


Umbilical cord tight around reck 


Absent 
Factors Associated 
With Low IQ Values 


Low birth weight 

Short at birth 

Small head circumference 
Low placental weight 
Short umbilical card 
Down's syndrome 
Congenital malformations 


Neurologic Abnormalities 


Present 


Absent 


— a a: Factors Assoclated 


Meconium in amniotic fluid — 909 


Used oxytocin 

Persistent high uterine tone — .009 
~ .002 
+ .004 


+ .006 


Tumultous labor 
Arrested progress of active labor 


Umbilical cord prolapse 


Delivered after more than 
42 weeks of gestation 


Breech deiivery 

Severe ecshymoses 
Fractured fetal skull 
Vaginal bleeding at delivery 
Maternal shock 


B P With Low IQ Values 





*Factors In talics in Table 2 are included in the analysis of every factor in this table. 


placental weight for each newborn.” Ges- 
tational age was computed at birth from the 
first day of the mother’s last menstrual 
period. Children with and without neu- 


rologic abnormalities were analyzed sepa- ` 
rately to see if there were any differences in . 


the factors that correlated wiih low IQ 
values in the two groups. 

Stepwise multiple regression analysis 
was used to distinguish between the effects 
of the many factors that either affect or 
correlate with IQ values. The dependent 
variable in these analyses was the results of 
the IQ test administered at 7 years of age. 
Each analysis included sociohereditary, de- 
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mographic, and fetal growth parameters 
(Table 2), to which was added one of the 
factors that can cause acute hypoxia (Ta- 
bles 3 to 6). This approach was adopted to 
try to determine if individual acute hypoxia 
factors correlated with IQ values indepen- 
dent of the effects of the presumed non- 
hypoxia factors. The same method of analy- 
sis was used to d2termine if chronic hypoxia 
predisposed to low IQ values, except that 
fetal growth parameters were not included 
in these analyses because most of the disor- 
ders that can produce chronic fetal hypoxia 
also retard fetal growth.’ 

In a final analysis, the hypoxia and non- 





hypoxia factors that had the strongest cor- 
relation with low IQ values were put into a 
single regression analysis to see how in- 
dependent they were from each other 
(Table 7). 


RESULTS 


Maternal IQ scores, sociocultural 
factors, demographic factors, Down’s 
syndrome, and maternal alcoholism 
had a strong influence on the children’s 
IQ values (Tables 2 to 4). Antenatal, 
intrapartum, and neonatal factors that 
can produce acute hypoxia were fol- 
lowed by normal IQ values, whereas 
factors that can produce chronic fetal 
hypoxia were associated with low IQ 
values (Tables 3 to 7). These chronic 
hypoxia factors were maternal gesta- 
tional anemia, relative gestational hy- 
potension, hypertension, cigarette 
smoking, multiple births, and fetal 
growth retardation. As a group, the 
chronic hypoxia factors had a weaker 
correlation with low IQ values than did 
most of the sociohereditary and demo- 
graphic factors. Taken together, R? 
values indicate that chronic hypoxia 
factors accounted for only about 2% of 
the IQ variance in the CPS population 
(Table 7). 

Only a few of the findings were af- 
fected by the presence or absence of 
neurologic abnormalities in the chil- 
dren. The association of low [Q values 
with congenital malformations, 
Downs syndrome, and breech presen- 
tation was stronger when neurologic 
abnormalities were present than when 
they were absent (Tables 4 and 5). 
Maternal alcoholism, cigarette smok- 
ing during pregnancy, and high neo- 
natal hemoglobin value were associ- 
ated with low IQ values only when 
neurologic abnormalities were absent 
(Tables 2, 3, and 6). 


COMMENT 


The present study attempted to 
determine if fetal and neonatal hy- 
poxia sometimes lower children’s IQ 
values. Taking sociohereditary and de- 
mographic influences into considera- 
tion, antenatal disorders and factors 
that can produce chronic hypoxia cor- 
related with low IQ scores, whereas 
disorders that can produce acute hy- 
poxia did not have this correlation. 
This raises the possibility that chronic 
fetal hypoxia can impair children’s. 
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long-term cognitive performance. In 
addition to hypoxia, a deficiency of 
nutrients that the fetal brain uses for 
energy and growth could also contrib- 
ute to the low IQ values, because most 
of the factors that restrict the delivery 
of oxygen to the fetal brain also limit 

the delivery of glucose and other nutri- 
ents. Thus, ischemia as well as hypoxia 
may be responsible for some of the 
findings in the study. 

It is unlikely that chronic hypoxia is 
a proxy for nonhypoxia factors in the 
current analyses, because all of the 
chronic hypoxia factors were followed 
by low IQ scores, whereas none of the 
acute hypoxia factors, including those 
that exert their influence during labor 
and delivery, correlated with low IQ 
scores. 

The IQ values in the present study 
increased with increasing maternal 
gestational blood pressures until the 
hypertensive range was reached. The 
simplest explanation is that the lower 
pressures limited uteroplacental blood 
flow, which in turn retarded brain de- 
velopment by restricting the delivery 
of oxygen and nutrients to the fetus. 
This explanation is consistent with the 
progressive increase in newborn head 
circumference that occurred with in- 
creasing maternal blood pressures in 
the CPS.” The studies by Grunberger 
et alè also demonstrate the unfavor- 
able effects on the fetus of low mater- 
nal blood pressure during late gesta- 
tion. They found that uteroplacental 
blood flow was low and full-term neo- 
nates were markedly undergrown 
(mean birth weight, less than 2.9 kg) 
when maternal biood pressures did not 
exceed 110/65 mm Hg during preg- 
nancy. Birth weights increased to a 
mean of 3.3 kg after blood pressures 
and uteroplacental blood flows were 
increased by the administration of 
desoxycorticosterone. 

If chronically low uteroplacental 
blood flow can lower IQ values, then 
children of women who were hyperten- 
sive during pregnancy should have 
lower than expected IQ values because 
uteroplacental blood flow is often per- 
sistently low in hypertensive gravi- 
das.” In the present study, the chil- 
dren of women who were hypertensive 


Table 6.—Relationship of Newborn and Childhood Findings 
to IQ Values of 7-Year-Old Children* 


One-minute Apgar score 


Required resuscitation 
for more than 5 min 


Respiratory distress syndrome 


Multiple apneic episodes 
S2izures 


Peak serum bilirubin level 


Hemoglobin value at 48 hours of age 
17.0 to 24.0 g/dL (170 to 240 g/L) 


Central nervous system infection 


Head trauma 


Lead poisoning 


Neurologic Abnormalities 


Present Absent 
ae Se oe eae 


B P B P 


Neonatal 
+.004 >.1 


Factors Associated 
With Low IQ Valuas 


+.001 >.1 


+.002 
~ 002 


-.019 >, 
— .023 


>.1 


<1 >.1 Respiratory distress 


syndrome 
~ 004 
+.010 
+ .002 


+.003 >.1 >,1 
— 004 


— .015 


>. <.1 


>1 >.1 


+.020 >.1 ~.034 <.001 High hemoglobin value 


Younger Than 7 Years of Age 
- +.002 >.1 


— 008 infection 
~ 001 


~ 002 


>.1 


—.020 >.i >.1 Head trauma 


+.004 >1 >.4 


*Factors in italics in Table 2 are included in the analysis of every factor in this table. 


Table 7.—Relationship of Maternal, Fetal, and Perinatal Findings to IQ Values of 
7-Year-Old Children* 


Maternal, Fetal, 
and Perinatal Factors 


Socioeconomic score 
Black race 

Maternal IQ value 

‘fears of maternal education 
Maternal age 

3irth order 

Duration of breast-feeding 
Gestational age at birth 
Singletons, twins, triplets 
Down's syndrome 

Birth weight percentiles 


Lowest maternal 
hemoglobin level, third 
trimester, 4.0 to 11.5 g/dL. 
(40 to 115 g/L) 


Head circumference 
percentile 


Peak maternal diastolic 
blood pressure, third 
trimester, 40 to 94 mm Hg 


Neonatal respiratory 
distress syndrome 


Newborn hemoglobin value 
at 48 hours of age of 17.0 
to 24.0 g/dL (170 to 
240 g/L) 


—.009 


Factors Associated Cumulative 
With Low IQ Values R2 


<.001 Low socioeconomic status 
<.001 
<.001 
<.001 
<.COt 
<.001 
<,.001 
<.001 
<.001 
<,001 


<.001 


Black race 

Low maternal IQ 

Few years of education 
Very young mother 
High birth order 

No breast-feeding 
Preterm birth 

Multiple birth 

Down's syndrome 

Low birth weight 


Maternal anemia 


Small head circumference 


Hypertension 


>.1 High hemoglobin value 








during pregnancy had lower-than-ex- 
pected IQ values. 


*This analysis does not distinguish between children with and without neurologic abnormalities. The 
most significant factors from the previous tables are included in this analysis. 
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Are the findings of the present study 
obsolete because there have been 
many improvements in the manage- 
ment of pregnancy, labor, delivery, and 
the neonate since the CPS data were 
collected? One finding of the present 
study is that all fetal and perinatal 
hypoxia-producing factors combined 
accounted for no more than 2% of the 
IQ variance in the CPS population. 
This effect is so small that it would be 
very difficult to measure any overall 
improvements in IQ scores that might 
have resulted from advances in ob- 
stetric and neonatal management that 
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have taken plaze since the CPS data 
were collected. 

Another factor that needs to be con- 
sidered is the fragile X syndrome. It is 
an important czuse of mental retarda- 


. tion that was not recognized at the 


time the CPS data were collected. Its 
omission from the CPS should not af- 
fect the outcome of the current analy- 
ses because, with a frequency of only 
one in 2000 births, fragile X syndrome 
could account for only about one in 200 
of the IQ values below 80 in the CPS.” 

Most of the IQ findings in the cur- 
rent study were the same whether 
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Targeted Early Childhood Programming 


The Promise Half Fulfilled 


Judith S. Palfrey, MD; Deborah K. Walker, EdD; Maureen Sullivan, MPP; Melvin D. Levine, MD 


è A group of 169 children was followed 
up from birth to second grade in a com- 
munity-based early identification and 
early Intervention project. Periodic 
assessments of health and function 
ylelded profiles of concerns. Over the 
first five years of life, 39% of the children 
had health concerns, 20% had cognitive 
concerns, 25% had motor concerns, 15% 
had social adjustment problems, and 
12% had early attentional problems. 
Children at the highest risk of having 
reading and behavioral problems in sec- 
ond grade were those with early atten- 
tional disability. At the second-grade 
level, 31% of the children with early at- 
tention concerns were one full grade 
behind in reading and 38% had behav- 
ioral problems; among the youngsters 
without early attentional concerns, 6% 
demonstrated a reading delay and 8% 
had behavioral problems. In addition, 
children of highly educated mothers 
were more likely to benefit from the mul- 
tidisciplinary program than were chil- 
dren of less educated mothers, for whom 
the Intervention effected only a modest 
improvement when contrasted with ran- 
domly selected comparison children. 
For Instance, among children with early 
cognitive problems and whose mothers 
had little education, 31% of these chil- 
dren had reading problems in second 
grade as opposed to 10% of those whose 
mothers had high educational attain- 
ment. Similarly, 39% of children with the 
combined risks of low maternal educa- 
tlon and early attentional problems had 
reading problems in second grade com- 
pared with none of the attention-problem 
children of highly educated mothers. 
This study shows that while early identi- 
fication of health and developmental 
problems can be carrled out In a commu- 
nity-based project, strategies for the 
early Intervention of developmental con- 
cerns among chliidren of low socloeco- 
nomic status remain less than com- 
pletely effective. 

(AJDC 19875;141:55-59) 
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perine the late 1960s, several large- 
scale research projects were es- 
tablished with the hope of predicting 
school dysfunction and/or preventing 
developmental attrition, particularly 
for caildren of lower socioeconomic 
status.'* In the wake of the early suc- 
cess of these programs and the estab- 
lishment of preschool interventions 
through Project Head Start,°° the 
1970s witnessed considerable enthusi- 
asm about community investment in 
early developmental intervention. 
While these programs did produce 
gains for many children, the outcomes 
were less dramatic than hoped for and 
often were not sustained. As a result, 
questions arose as to whether a spe- 
cific set of targeted program strate- 
gies, which included multidisciplinary 
input from psychology, education, and 
pediazrics, could be developed for chil- 
dren with problems identified in early 
childtood. For example, the Head 
Start Planned Variation Study at- 
tempted to identify the types of curric- 
ula and program philosophies most 
successful for children with particular 
problems.’ “Targeted” strategies were 
those developmental, behavioral, 
medical, and educational interventions 
tailored to the child’s learning style 
and. developmental needs as docu- 
mented through multidisciplinary as- 
sessment. The present study analyzes 
the outcomes for children enrolled ina 
schoo.-based multidisciplinary tar- 
geted program, the Brookline (Mass) 
Early Education Project (BEEP). The 


repor; focuses on the second-grade. 


developmental status and perfor- 
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mance of children identified as having 
health and developmental concerns 
prior to school entry. 


SUBJECTS AND METHODS 
Program Description 


The BEEP was established in 1972 as a 
demonstration program of diagnostic, edu- 
cational, and parental support services for 
very young children and their parents.® In 
this community-based experiment, the 
Brookline Public Schools assumed the re- 
sponsibility for monitoring the health and 
development of preschool children and for 
assisting families in guiding the develop- 
mental experience of the children through 
the first five years of life. The prozram 
followed up children (born in either 1973 or 
1974) from three months prior to birth until 
school entry. 

Emphasis was placed on the early de- 
tection of conditions that might impair chil- 
dren’s health and/or function as they ap- 
proached school age. A major research 
hypothesis held that precursors of school 
dysfunction could be identified in the 
preschool period. As a result, all children 
enrolled in BEEP received comprehensive 
health and development examinations at 2 
weeks, 3 months, 6 months, 14 months, 24 
months, 30 months, and 42 months of age, 
and at entry into kindergarten. A previous 
study of these examinations suggested that’ 
precursors of developmental dysfunction 
could be identified but that such identifica- 
tion depended on the ability to monitor 
young children over time.” 

The educational program at BEEP was 
designed to support parents in their roles 
as teachers of young children.’ A curricu- 
lum guide” based on the work of Maddan et 


_al® served as the operations manual for the 


BEEP teachers. These teachers visited the 
participating families regularly from the 
child’s birth to the age of 2 years. Beginning 
at age 2 years, children were placed in 
center-based play groups. Parerits were 
active in these groups and were encouraged 
to discuss their children’s progress wita the 
group leader frequently. 

At 3 and 4 years of age, BEEP partici- 
pants attended a daily morning prekin- 
dergarten program. Typical classes con- 
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sisted of 15 to 20 children and three adults. 
Several classes were bilingual. The curricu- 
lum, influenced by the High/Scope Pro- 
gram,” emphasized structuring space and 
materials to afford each child an opportu- 
nity to develop a sense of etfectiveness, to 
explore concepts, and to develop mastery 
and social skills essential for competencies 
in school.” 

Evaluations of the multidisciplinary pro- 
gram for children in BEEP have demon- 
strated that public school-sponsored early 
education was effective for many of the 
children.*** The overall results in a sec- 
ond-grade observation favored BEEP par- 
ticipants when contrasted with a group of 
randomly selected control children. While 
only 14% of BEEP children had difficulty 
with classroom learning behaviors (as mea- 
sured by six ten-minute structured obser- 
vations by independent, trained observ- 
ers), 28% of control children demonstrated 
such difficulty.” Nineteen percent of the 
BEEP children. compared with 33% of the 
control children, were unable to decode 
words or comprehend stories in a second 
prade/second halflevel basal reader dur- 
ing the spring cf second grade. 

The effectiveness of the BEEP multi- 
disciplinary program varied with the edu- 
cational level of the BEEP child’s mother. 
For children whose mothers were highly 
educated, there was a “dose-response 
curve” for increasing levels of program jn- 

‘tensity. By contrast, for children whose 
mothers were much less educated, im- 
proved performance over control children 
was found only among the groups that had 
received the most intensive outreach pro- 
grams, while no improvement over control 
children could be documented for the 
youngsters with low-intensity program- 
ming.® l 


Objectives 


Since the previous eva:uations of the 
BEEP have demonstrated the overall 













Period, me 
Birth to 14 








General health index 





BSID motor 


positive effect of the program when con- 
trasted with the control group, the current 
analysis was designed to look particularly 
at the effects on children with health and 
developmental ecncerns. We hypothesized 
that children with health or developmental 
difficulties might not show long-term out- 
comes as positive as those for children 
without concerns, but that BEEP children 
with early concerns would still have better 
second-grade outcomes than control chil- 
dren. To test this hypothesis, we analyzed 
the second-grade achievement and obser- 



















Characteristics 


_ Mother's education 
College graduate 


High school graduate 
Not a high school graduate 


Fathers education 
` College graduate 


High school graduate 
Not a high sc^ool graduate 


No. of parents in home 
Two 


One 


First language 
English 


Spanish 
Other 
Birth order 

First 

Second 
Third 
Fourth or later 


Gender 
F 


M 












Development 


rot i atti nin eean e EHE ie etait ete ee are 


Mental 
BSID mental 





Table 1,-—Distribution of Background Characteristics for Brookline (Mass) Early 
Education Project (BEEP) and Random Comparison Children Observed in a Second 
' Grade Classroom 


Adjustment 
SFS 


vation data for children in BEEP with and 
without various groupings of health and 
developmental concerns. 


Methods 


Sample.—Two hundred eighty-five chil- 
dren from mixed social backgrounds in 
Brookline. Mass, and Boston were enrolled 
in the BEEP three months before birth. 
Two hundred twenty-four children parti- 
cipated in the intensive diagnostic and 
intervention program until entry into 
kindergarten. This group had the same 





% of Children 


Comparison 
Group 
(n= 169) 






59 54 
33 37 

8 9 
63 65 
29 29 


87 82 
9 4 

4 14 
P i 
38 27 



















Attentional 
Activity 


WB! summary 


Social 











15-29 General health index BSID motor BSID mental WSC, PBQ WB! summary, PBQ 
30-42 General health index SBIS motor, BEEP SBIS mental, MSCP WSC, PBQ, LSF WBI summary, PBQ 
gross-motor form, subscales, LSF 
MSCP motor, LSF 
43 to General health index, MSCP moton MSCP subscales. PEER, Social compos'te score Mastery composite 
kindergarten LSF, schoo! referral of PEER, fall KPP, LSF fall KPP, LSF, from fall KPP, referral score from fall KPP, 
medical condition referral for special for special serv ces FBQ, referral for special 
services for emotiona! services for 





problems, PBQ 


*BSID indicates Bayley Scaies of infant Development'?; SES, Rosen's Slaep Feeding Scale'*; WBI, White's Behavioral Impressions Scale’; WSC, White's Social 
Competence Scale'?; PBQ, Parent Behavior Questionnaire?°; SBIS, Stanio-d-Binet Intelligence Scale"; MSCP, McCarthy Scales of Children's Performance; LSF, 
longitudinal study of findings; KPP, Kirdergarten Performance Profile®?; and PEER, Pediatric Examination of Educational Readiness.” 


disruptive behavior 
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distribution of maternal education as the 
children originally enrolled. A total of 169 
children who had participated for at least 
one year in BEEP were evaluated in second 
grade. For comparison purposes, a control 
child, matched for sex, race, and age, was 
selected at random from the BEEP child’s 
classroom and evaluated using the same 
measures. 

Table i presents the background charac- 
teristics of the BEEP and control children 
in second grade. Maternal education among 
the BEEP families had a distribution 
similar to that of tne initially enrolled fam- 
ilies. Family background characteristics, 
including parental education and propor- 
tion of single-parent families, were similar 
for BEEP participants and control chil- 
dren; BEEP participants had a slightly 
higher proportion of Spanish-speaking 
families; and the contro] group had a 
slightly higher proportion of families with 
other first languages (eg, Chinese, Rus- 
sian, and Hebrew). 

Data Collection.—Data were collected 
during diagnostic visits at 2 weeks, 3 
months, 6 months, 24 months, 30 months, 
and 42 months of age, and at entry into 
kindergarten. At each checkpoint, ques- 
tionnaires covering health and behavior 
were filled out by the parents, and develop- 
mental, physical, and neurologic evalua- 
tions were performed collectively by a 
psychologist, a physician, and a nurse. Psy- 
chological evaluations at 30 months of age 
and at entry into kindergarten were admin- 
istered by nonproject psychologists who 
were not familiar with the children. 

Table 2 gives an overview of the diag- 


Second-grade outcomes for children in 
Brookline (Mass) Early Education Project 
(BEEP) with and without concerns vs out- 
comes for children in random comparison 
group. Values for reading difficulty are ex- 
pressed as perceni of children reading at or 
below grade 1, month 2. Numbers in paren- 
theses indicate number of students in sam- 
ple population. 


Reading Difficulty 


BEEP 
(0) 
Concerns 


BEEP 
Concerns 


1 (87) 


Classroom Behavioral Difficulty 
BEEP œ 

No Be 
Concerns 


BEEP ee AM on OCHOA 
Concerns [2 


Random FE 
Comparison: 






0 10 20 30 46 
% Children 
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nostie battery. Whenever possible, stan- 
dardized instruments were used, including 
the Bayley Seales of Infant Development,” 
the Stanford-Binet Intelligence Scale,” the 
McCarthy Seales of Children’s Perfor- 
mance,” and the Parent Behavior Ques- 
tionraire.” For health concerns, compre- 
hensive general index was developed that 
cataloged the child’s health history by de- 
tailing acute events, chronic ccnditions, 
hospitalizations, medications, and ade- 
quacy of preventive care. At kindergarten 


entry, information was also available from . 


two measures developed for the evaluation 
efforts: the Pediatric Examinaticn of Edu- 
cational Readiness (PEER) anc the. Kin- 
dergarten Performance Profile.” To mea- 
sure early temperament and attention, 
information was obtained using Rosen’s 
Sleep Feeding Seale” and White’s Social 
Competence and Behavioral Impressions 
Scales.” 

Criteria for Problem Areas.—Five 
diagnostic areas were examined: health, 
motor development, mental (ie, cognitive) 
development, social emotional acjustment, 
and attention, A child was said to have a 
“concern” in a given area whenever there 
was a finding that compromisei develop- 
ment or health. A definite concern was one 
tha:, according to the clinical judgment of 
the study team, would generally require 
prompt intervention or services to prevent 
detarioration. A possible concern was (1) 
less severe than a definite concern, (2) less 


“irst Grade/ 
Second Half 
Cutoff 


Area of Early 
Childhood Concern 


Health 
No concerns 


Definite concems 


Mental 
No concerns 


Definite concerns 


Motor 
No concerns 


Definite concerns 
Social emotional 


7 (8/114) 
11 (5/44) 


5 (6/130) 
23 (6/31)* 


7 (8/125) 
12 (5/31) 


: Table 3,.-—Relationsrip Between Definite Early Childhood Concerns 
and Second-Grade Outcomes 


LEE LDL eeaeee a 


Reading 


well established or clinically documented 
than a definite concern, or (3) inconsistent 
but compelling. Such possible concerns 
were not judged to require intervention, 
but they did call for continued monitoring 
and/or further elaboration over time.” 

Second-Grade Outcome Data.—Sec- 
ond-grade data for BEEP and control chil- 
dren were collected during the spring of 
second grade, three years after the termi- 
nation of BEEP services. The data included 
direct observations of classroom learning 
behaviors by independent raters who were 
not informed about the program participa- 
tion of any of the children. The classroom 
observations consisted of six ten-minute 
segments on each BEEP and control child 
using the Bronson instrument” for assess- 
ing the social and learning behaviors of 
young elementary school children. 

An evaluation of performance was ob- 
tained from each child’s second-grade class- 
room teacher.’ Teachers were asked to re- 
port the reading level of each child by 
providing information on the book and 
basal reading series in which the child was 
able to decode and comprehend stories 
during the spring of second grade. 


RESULTS 


The Figure depicts the second- 
grade outcomes for BEEP children 
with and without concerns, contrasted 
with the outcomes for the control chil- 


Outcome, % 


Second Grade/ 
First Half 
Cutoff 


Behavioral 
Problems 


17 (19/114) 
22 (10/44) 


10 (12/118) 
13 (6/47) 


12 (16/130) 
50 (13/31)t 


8 (11/134) 
21 (6/28) 


16 (20/125) 
32 (10/31) 


11 (14/126) 
11 (4/35) 


No concerns 
Definite concerns 


Attention 
No concerns 


Definite concerns 
Random control 


*P <0, 
+P<.001,. 
$P<.05. 


6 (6/110) 
13 (2/16) 


6 (8/133) 
31 (5/16)* 
13 (20/168) 


15 (17/110) 
18 (3/16) 


16 (23/133) 


| 44 (716$ 


33 (54/168) 


9 (10/110) 
20 (4/20) 


8 (11/146) 
38 (7.18)t 
29 (43/168) 
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Table 4 —Relationship Between Early Childhood Risk Indicators and Second-Grade Outcomes by Maternal Education (ME) 


Outcome, % 


Reading 


rn TI Ere aaa 


First Grade/Second Half 
Area of Early Cutoff 


ra eeen ever atti 


Childhood 
Concerns 


Health 
No concerns 


Definite concems 


Mental 
No concerns 


Definite concerns 


Motor 
No concerns 


Definite concerns 


Social/emotional 
No concerns 


Definite concerns 


Attention 
No concerns 


Definite concerns 
Random contra 
*#P<05, 


Low ME 


10 (4/40) 
23 (5/21) 


7 (3/42) 
31 (5/16) 


12 (5/43) 
27 (4/15) 


10 (4/37) 
13 (1/8) 


9 (4/46) 
39 (5/13)* 


dren. Among children with no health 
or developmental concerns throughout 
the BEEP, only 5% had difficulty read- 
ing at the second-grade level and only 
9% had difficulty with classroom be- 
havior. Among children with concerns 
(ie, any definite concern at any time 
from birth to kindergarten), 18% had 
difficulty reading and 14% had diffi- 
culty with second-grade classroom be- 
havior. By comparison, 18% of the con- 
trol group had reading problems and 
28% had classroom behavioral prob- 
lems. 

Table 3 shows the relationship be- 
tween the ditferent types of concerns 
and the second-grade outcomes. Chil- 
dren with concerns regarding their 
early mental development and atten- 
tion were more likely to have difficulty 
reading in second grade than children 
without these early concerns. Atten- 
tional concerns such as lack of focus, 
poor ability to follow directions, and 
poor persistence were the strongest 
predictors of behavioral and organiza- 
tional problems at the second-grade 
level. The BEEP children without 
problems identified early were much 
less likely than the control children to 
have either reading or behavioral diffi- 
culties in second grade. The BEEP 
children with early concerns in the 
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13 (22/168) 


Cutoff 


High ME Low ME 


5 (4/74) 
O (0/23) 


30 (12/40) 
43 (9/21) 


3 (3/88) 
10 (1/10) 


26 (11/42) 
63 (10/16)* 


4 (3/82) 
6 (1/16) 


33 (14/43) 
53 (8/15) 


3 (2/73) 
13 (1/8) 


35 (13/37) 
25 (2/8) 


4 (4/95) 
0 (0/13) 


32 (15/46) 
54 (7/13) 
50 (36/72) 


health, motor, and social/emotional 
areas did no worse than the control 
children on reading and behavioral 
measures. 

Further analysis of the relationship 
among early indizators of risk, second- 
grade outcomes, and maternal educa- 
tion are shown :n Table 4. Maternal 
education was strongly associated 
with outcomes for both the BEEP and 
control groups. The BEEP children of 
highly educated mothers, including 
those with early health and develop- 
mental concerns, did well at the sec- 
ond-grade level as evidenced by the 
almost complete absence of behavioral 
problems. Furthermore, there was no 
difference in reading difficulties be- 
tween children with and those without 
early motor, attentional, or social/ 
emotional problems for those children 
with highly educated mothers. Early 
cognitive concerns were predictive of 
later difficulties for both groups. 

Among children of less educated 
mothers, BEEP participants who did 
not have early concerns did consider- 
ably better in reading than control 
children. However, within the BEEP 
group having less educated mothers, 
second-grade behavioral problems 
were almost as common among chil- 
dren without early concerns as among 


Second Grade/First Half 


10 (7/74) 
4 (1/23) 


6 (5/88) 


30 (3/10)* 


7 (6/82) 
13 (2/16) 


6 (7/73) 
13 (1/8) 


8 (8/95) 
o (0/3) 
20 (17/87) 


Behavioral Problems 


A eeenrenenineinnannniiy 


High ME 


Low ME High ME 


21 (9/43) 
26 (6/23) 


4 (3/75) 
O (0/24) 


13 (6/45) 
18 (8/18) 


3 (3/89) 
0 (0/10) 


28 (12/44) 
17 (3/18) 


2 (2/82) 
6 (1/17) 


21 (8/39) 
30 (3/10) 


3 (2/71) 
10 (1/10) 


16 (8/50) 
47 (7/15)* 
29 (49/168) 


3 (3/96) 
0 (0/3) 





those with them. One exception to this 
pattern within the BEEP group was in 
the domain of attentional deficits, 
where almost 50% of the children with 
early concerns went on to have prob- 
lems in second grade, compared with 
16% of children without early con- 
cerns. 


COMMENT 


Longitudinal follow-up of children 
from birth to second grade by the 
BEEP had two objectives: (1) to assess 
the feasibility of early detection of 
developmental difficulties and (2) to 
evaluate the success of a targeted in- 
tervention program. The current anal- 
ysis reaffirms our finding that a multi- 
disciplinary team was able to identify 
the majority of developmentally dis- 
abled children prior to school age. It 
also suggests that early intervention 
was effective, although there were dif- 
ferential effects for children according 
to the level of maternal education and 
the type of problem. 

On reading and behavioral measures 
in second grade, children from homes 
with high maternal education gener- 
ally did equally well whether any early 
concerns were recorded or not; in most 


eases, the children did better than 


control children. Several explanations 
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for this success are possible. First, 
children whose mothers were highly 
educated tended to have more isolated 
and less persistent problems than did 
children of less educated parents.” 
Such difficulties also might have been 
more amenable tc focused remedial 
efforts by the parents themselves. 
Moreover, the affluent and highly edu- 
cated parents might have had access to 
better resources for engaging in such 
efforts than did parents stressed by 
significant socioeconomic and environ- 
mental burdens. Finally, higher ma- 
ternal education might have aided par- 
ents in adjusting to their child’s 
developmental level and “fitting” his 
developmental time frame rather than 
expecting too much or too little from 
the child at any given moment. Much of 
the BEEP curriculum was aimed at 
helping parents to recognize the “read- 
iness moments” when young children 
were shifting from one developmental 
or cognitive phase to another. Recog- 
nition of these moments may have been 
easier for more highly educated moth- 
ers. 

While maternal education is a proxy 
for many other factors, it is known 
to be strongly associated with the 
mother’s involvement in the formal 
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schooling process and commitment to 
academic performance. This study un- 
derscores the fact that engagement of 
parents around their children’s educa- 
tion is an essential ingredient. Surther 
studies should focus on the extent and 
nature of parental engagemert in all 
early childhood programs as these fac- 
tors relate to the increased pro ability 
of suecess in school and prevention of 
developmental disabilities. 

Obviously, we would have liked to 
eradicate the developmental <listinc- 
tions between children of low- and 
high—maternal education back- 
grounds. The fact that this was not 
possible lends further evidence to the 
growing body of literature on the com- 
plex interplay of environmenzal and 
constitutional factors contributing to 
developmental vulnerability among 
young children. Nonetheless, health 
providers serving high-risk families 
should not be unduly discouraged. 
Among children whose mothers had 
low levels of educational attainment, 
BEEP children did better overall than 
control children. Because early devel- 
opmental data were not available on 
the control youngsters, it was rot pos- 
sible to determine whether hizh-risk 
BEE? children did better than high- 
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risk control children. We do know, 
however, that (with the exception of 
the attentional group) the frequency of 
second-grade problems among the 
high-risk BEEP children was no 
greater than that for high-risk control 
children as a whole. This finding sug- 
gests that the socioeconomic gap may 
ultimately be narrowed through con- 
tinued understanding and tailoring of 


program input. 


This analysis challenges us to de- 
velop a better understanding of atten- 
tional variables in young children. At- 
tentional deficits were the most 
predictive and most resistant form of 
early concern, and they clearly serve 
as an important clinical precursor of 
school dysfunction.” The challenge for 
the future is to develop multidisciplin- 
ary approaches that strengthen both 
school- and home-based intervention 
for all children and especially for those 
with combined low socioeconomic and 
high developmental risk for atten- 
tional deficits. 
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The Choice of Place of Delivery 


Effect of Hospital Level on Mortality in All 
Singleton Births in New York City 


Nigel Paneth, MD, MPH; John L. Kiely, PhD; Sylvan Wallenstein, PhD; Mervyn Susser, MB, BCh, FRCP(E) 


è In an analysis of all singleton births 
and neonatal deaths with known birth 
weights and gestational ages In New 
York City maternity services during a 
three-year period (1976 to 1978), Inten- 
sive care services at the hospital of birth 
were found to influence mortality only in 
preterm (<37 weeks’ gestation) or low- 
birth-weight Infants (<2251 g} By con- 
trast, for Infants who were born at term 
_and of normal birth weight, mortality 
rates did not differ by level of perinatal 
care avallable at the hospital of birth. On 
the average, preterm and jow-birth- 
weight Infants were at a 24% higher risk 
of death if birth occurred outside of a 
level 3 center, regardless of whether 
birth occurred at a level 1 or level 2 
hospital. Preterm and low-birth-weight 
infants, though constituting only 12% of 
births, accounted for 70% of neonatal 
deaths in New York City. The remaining 
infants, le, those born at term and of 
normal birth weight, who experlenced no 


measurable mortality advantage when 


born In a level 3 hospital, accounted for 
88% of all births. l 
(AJDC 1987;141:60-64) 


A central dilemma in the provision of 

perinatal health care services is 
that the successful transition to extra- 
uterine life, which for some newborns 
requires the most sophisticated re- 
sources of high technology, for the 
large majority of infants occurs easily 
without any medical assistance. Ra- 
tional allocation of such resources thus 
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depends on the ability to identify those 
infants who will benefit most from the 
provision of these resources from 
among the great mass of infants for 
whom they are a costly and unneces- 
sary luxury. 

We have previously reported on the 
mortality rates of several groups of 


- births occurring in New York City 


hospitals with varying levels of new- 
born intensive care services. In this 
report we present our findings for the 
entire population of singleton hospital 
births in New York City during the 
period from 1676 to 1978, and we con- 
sider the implications of these com- 
bined findings for perinatal health care 
provision in urban areas. 


METHODS 


Maternity and newborn services in New 
York City are classified on a scale from 1 to 
3 according to ir-tensiveness of service pro- 
vision. The scale is derived from a quan- 
titative analysis of staffing, equipment, 
data recording, and procedures per- 


- formed.! From 1976 to 1978, 32 services 


were classified as having no special facili- 
ties for the care of sick infants (level 1), 20 
services as having an intermediate level of 
care (level 2), ar.d 14 services as possessing 
complete newborn intensive care facilities 
(NICUs) (level 3). Although most of the 
items used to classify hospitals were com- 
ponents of newborn intensive care, indica- 


tors of obstetric intensive care are posi-. 


tively correlated with the aforementioned 
classification.’ About 3% of infants born at 


level 1 hospitals were transported to level 3- 


eenters, but leval 2 units participated little 
in the transport process as either sender or 
receiver of sick infants. A 1980 survey 
assessing obstetric referral practices in 
New York City found that maternal trans- 
fer for delivery was rare.° 

Information >n births and deaths was 
obtained from “inked live-birth and death 


certificates. In this analysis, neonatal 
death rates (occurring within the first 28 
days) were the outcomes of interest. 
Deaths were assigned to the hospital of 
birth, regardless of subsequent transfer. 
Gestational age in days was calculated by 
computer program from date of last men- 
strual period and date of birth. The follow- 
ing live births were not considered in the 
analyses: infants whose gestational age or 
birth weight was missing from the birth 
certificate (3.6%), infants from multiple 
births (2.6%), infants whose birth occurred 
outside of a classified maternity service 
(0.9%), and infants weighing 500 g or less at 
birth (0.2%). 

For infants with birth weights less than 
2251 g, the relative risks for mortality were 
derived from mortality rates directly stan- 
dardized in 250-g intervals to the birth 
weight cf all smgleton infants weighing 
from 501 to 2250 g. The x” values were 
derived using the Mantel-Haenszel (M-H) 
procedure with continuity correction, 
stratifying for birth weight in 250-g inter- 
vals. For infants with birth weights greater 
than 2250 g, the relative risks and x? values 
were based on direct comparison of mor- 
tality rates. Additionally, for infants weigh- 
ing more than 2250 g at birth and delivered 
at 37 weeks’ gestation or later, multivariate 


_ logistie regression was used to control for 


other potentially confounding variables."* 


RESULTS 
Mortality by Birth Weight and 
Gestational Age 


Preterm Infants.—Figure 1 shows 
the patterns of mortality risks for in- 
fants with gestational ages of less than 
37 weeks (259 days) who were born in 
the three hospital levels. Infants were 
grouped inio three birth-weight cate- 
gories: 501 to 1250 g, 1251 to 2250 g, and 
2251 g or more. Mortality at level 3 
centers (hospitals with NICUs) was 
set at 1.0. 

Among preterm infants, mortality 
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as high (P<.01) as that at level 3. 
Among those with birth weights 
greater than 2250 g, the relative risk 
of dying for preterm infants was 1.72 
(P<.01) in level 1 units and 1.47 
(P<.05) in level 2 units. 

Full-term . Infants.—Figure 2 
shows a higher mortality for level 1 and 
level 2 low-birth-weight infants born at 
37 weeks gestation or later. In the 
lowest birth-weight category, ie, 501 to 
1250 g, level l infants born experienced 
a relative mortality risk of 1.30 and 
level 2 infants born arelative mortality 
risk of 1.32 compared with level 3. Only 


225 New York City infants fell inte this 
category, however, and neither of the 
contrasts in mortality achieved statis- 
tical significance. Among moderately 
low-birth-weight (1251- to 2250-g) in- 
fants born at term (N = 4090), the rela- 
tive mortality risks were 1.78 at level 1 


1251-2250 a 
(N= 6363) 


Birth Weight 





Fig 1.--Relative neonatal mortality risk at level 1 (white bar) and level 2 (lined bar) hospitals 
(level 3 mortality = 1.0) in singleton infants born before 37 weeks’ gestation. Single asterisk 


indicates P<.05; double asterisk, P<.01. 
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1.78** 


1.17 
AY, 
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(N = 4090) 


(N =268 318) 


Birth Weight 





Fig 2.—Relative neonatal mortality risk at level 1 (whita bar) and level 2 (lined bar) rospitals 
(level 3 mortality = 1.0) in singleton infants born at 37 weeks gestation or later. Double asterisk 


indicates P<.01. 


was higher for births in hospitals with- 
out NICUs in all three weight catego- 
ries. In the 501- to-1250-g category, the 
mortality excess was small with rela- 
tive risks of 1.05 for level 1 births and 
1.10 for level 2 births. Mortality in this 
weight group was very high (53%), 
however, and the modest level 2 mor- 
tality excess is statistically significant 
(M-H x’ value=5.22; P<.05), When 
mortality at both levels without 
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NICUs was contrasted with -evel 3 
mortality, the difference was also 
statistically significant (M-H yx 
value = 3.96; P<.05). 

More substantial differences :n mor- 
tality rates were found for larger pre- 
term infants. Among preterm -nfants 
with birth weights ranging fram 1251 
to 2250 g, mortality at level 1 was 1.44 
times as high (P<.01) as that at level 3; 
at level 2, the mortality was 1.33 times 


(P<.01) and 1.47 at level 2 (not signifi- 
cant). 

Full-term infants weighing 2250 g or 
more constituted the vast majority 
(88.2%) of study births. Mortality 
rates were low at all three hospital 
levels, with an incidence of about three 
deaths per thousand births or less. No 
statistically significant effect of hospi- 
tal of birth was seen, with the relative 
mortality risk at levels 1 and 2 being 
1.03 and 1.17, respectively. 

Infants Weighing 2251 to 2500 g at 
Birth.— We chose 2250 g, rather than 
the conventional 2500 g, as the upper 
bound of low birth weight in our analy- 
ses because it corresponded ta the 
usual upper birth-weight limit for rou- 
tine admission to intensive care mits 
in New York City at the time of the 
study. Had 2500 g been used, the re- 
sults would not have been much differ- 
ent. For infants weighing between 
2251 and 2500 g, mortality before 37 
weeks’ gestation is more clearly ele- 
vated at levels 1 and 2 (N =3482, rela- 
tive risk =1.72) than is mortality at 37 
weeks gestation or later (N = 7821, 
relative risk = 1.29). With only 148 total 
deaths in infants with birth weights 
between 2250 and 2500 g and with 
known gestational age, neither con- 
trast achieves statistical significance. 

In brief, our findings indicate that 
mortality was elevated for non-NICU 
births only if they were preterm or 
low-birth-weight infants. Among pre- 
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term infants, the excess mortality in- 
cluded infants whose weights were in 
the normal range Ge, above 2250 g). 
Among full-term infants, excess mor- 
tality for non-NICU births was found 
in infants weighing less than 2250 g at 
birth but not in infants of normal birth 
weight. 


Consideration of Potentially 
Confounding Variables 


In previous publications we have 
shown by means of multivariate model- 
ing that the relative risks for mortality 
at level 1 and level 2 units were not 
altered by consideration of many po- 
tentially confounding variables either 
in low-birth-weight infants’ or in pre- 
term infants weighing 2250 g or more 
at birth.* Moreover, for infants weigh- 
ing less than 2250 g at birth, the rela- 
tive risk of death for births occurring 
outside level 3 units was quite stable 
across many sociodemographic and ra- 
cial categories.’ Among preterm in- 
fants weighing 2250 gœ or more at birth, 
however, a significantly higher relative 
risk of death outside of level 8 units was 
limited to black infants who, compared 
with nonblack infants, experienced 
higher mortality and had a higher pro- 
portion of deaths attributed to compli- 
cations of labor and delivery.* 

Among full-term infants with nor- 
mal birth weights, no effect of hospital 
of birth was seen in either racial group- 
ing. In black infants, the univariate 
relative mortality risks were 0.97 for 
level 1 births and 1.12 for level 2 births; 
for nonblack infants, the risks were 
1.08 and 1.21, respectively. 

For full-term infants with normal 
‘birth weights, we constructed a multi- 
variate logistic regression equation to 
test whether an association between 
birth in a level 3 hospital and mortality 
might have been suppressed by an un- 
even distribution of risk factors for 
mortality across hospital levels. Along 
with hospital of birth and neonatal 
death, the variables added to the 
model were birth weight, gestational 
‘age, maternal educaticn, race, sex, 
maternal age, and parity. The esti- 
mated odds ratios for mortality by 
hospital level in this multivariate 
model—0.90 for level 1 (P =.38) and 
1.20 for level 2 (P = .066)—did not dif- 
fer significantly from 1.0. When deaths 
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attributed to congenital anomalies 
were omitted (40.2% of all deaths in 
full-term, ncrmal-birth-weight in- 


fants), no differences in mortality 


rates by hospital level of birth 
emerged. 


Attributable Risks in the Population 
Associated With Intensive Care 


Table 1 presents the numbers of 
births and deaths in each of the six 
birth weight-gestational age group- 
ings given in Figs 1 and 2 at each of the 
three hospital levels. The four group- 
ings in which significant mortality ex- 
cess was found for births occurring 
outside level 3 units constituted 11.8% 
of live births and 69.7% of neonatal 
deaths. Thus, the subgroup of infants 
who benefited from perinatal intensive 
care was at about a sixfold higher than 
average risk of dying. 

The group of full-term infants with 
normal birth weights accounted for 
88.2% of births and appeared to be too 
well to derive any benefit (measurable 
In population-based data) from inten- 
sive care available at birth. Although 
mortality is low in full-term, normal- 
birth-weight infants, 26.6% of all neo- 
natal deaths were found in this group. 

The aforementioned calculations do 
not account for the proportion of in- 
fants either exposed or unexposed to 
perinatal intensive care. A measure of 
the impact of a medical intervention in 


-~ a population is termed the population 


attributable risk or fraction.’ Assum- 
ing that the intervention is in fact 
causally associated with the outcome 
in question, this statistic is a measure 
of how much the outcome might be 
reduced by introduction of the inter- 
vention or increased by its removal. 
The population attributable frac- 
tion (AF,) is calculated as follows: 
AF, = (1, —I,)/l,, where J, indicates the 
incidence in the population and J, the 
incidence in the unexposed population. 
In these data, I, indicates neonatal 
mortality in all New York City births 
and J,, indicates neonatal mortality in 
level 3 births. Overall mortality in the 
New York City study population was 
9.12 per thousand live births, whereas 
among level 3 births it was 8.06 per 
thousand live births (directly stan- 
dardized for birth weight and gesta- 
tional age). Thus, neonatal mortality 


Table 1 
Level 1 

Births Deaths NMRł 
_, Gesiation < 37 wk a eee 
501-1250 g 478 252 527.2 
1251-2250 g 1444 106 73.4 
>2250 g 5812 77 13.2 

__Gesiation =37 Wk 
501-1250 g 45 23 51it.t 
1251-2250 g 957 46 48.1 
>2250 g 71662 189 2.6 

Total 80398 693 8.62t 


in New York City would be expected to 
be reduced by 11.6% due to the univer- 
sal provision of perinatal intensive care 
services, saving just over one life 
among each thousand live births. All of 
this reduction occurs among live births 


of less than 37 weeks’ gestation or with 


birth weights of 2250 œ or less. If this 
high-risk population is taken alone, 
the universal provision of newborn in- 
tensive care services at birth would be 
expected to reduce mortality by 
13.9%, saving 7.9 lives per thousand 
live births. 


COMMENT 


In our analysis of the effect of hospi- 
tal of birth on mortality in New York 
City, we found that the impact of inten- 
sive care services available at birth 
was dependent on the birth weight and 
gestational age of the infant. Although 
a definite and substantial effect of in- 


tensive care was seen in preterm and 


low-birth-weight infants, no clear im- 
pact was discerned in infants who were 
born at 37 weeks gestation or later 
and who weighed 2250 g or more at 
birth. 

These results imply that gestational 
age at the onset of labor and estimated 
birth weight are useful screening cri- 
teria for distinguishing singleton in- 
fants who will or will not profit from 
intensive care. Our evidence suggests 
that when labor is established before 
387 weeks’ gestation, or when intra- 
uterine growth retardation occurs, de- 
livery in a tertiary care setting carries 
reduced risk. Our estimates of popula- 
tion attributable risk suggest that re- 
ferral for delivery to tertiary care set- 
tings in such circumstances has the 
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ths, Deaths, and Neonatal Mortality Rates (NMR) in Three Hospital Levels in New York City* 


Level 2 Level 3 Total 
i iA a satanic tint ernt ct  y OL —— tetera RR A i a, 
Births Deaths NMRt Births Deaths NMRt Births, No. (%) Deaths, No. (%) NMRt 

903 506 560.4 712 352 494.4 2093 (0.7) 4110 (40.0) 530.3 
2724 191 70.1 2195 118 53.8 6363 (2.1) 415 (15.0) 65.2 
10179 115 11.3 7266 56 7.7 23 257 (7.6) 248 (8.9) 10.7 
92 50 5438.5 88 29 329.5 225 (0.07) 102 (3.7) 453.3 
1780 74 41.6 1353 41 30.3 4090 (1.3) 161 (5.8) 39,4 
107509 322 3.0 89 147 228 2.6 268 318 (88.2) 739 (26.6) 2.8 

123187 1258 10.21+ 100761 824 8.18 304 346 (100) 2775 (100) 9.12+ 


*Categories in which mortality is significantly higher for level 1 and level 2 births combined than for level 3 births are as follows: gestation less 
than 37 weeks, all three categories; gestation 37 weeks or mo’e, birth weight 1251 to 2250 g. 


+Per thousand live births. 


Mortality standardized for the six birth weight—gestational age groupings are as follows: level 1, 9.49; level 2, 9.79; level 3, 8.06; and total, 9.12. 


potential to reduce neonatal mortality 
by almost 12%. 

At the same time, it appears that 
once 87 weeks of gestation is reached 
and the infant clearly weighs more 
than 2.25 kg (5 lbs), no benefit in 
survival measurable in population data 
is likely to be derived from delivery in 
a tertiary care setting. This does not 
exclude the possibility of benefit in 
neonatal morbidity, which is not as- 
sessable in our vital data set. 

In a previous analysis, we have 
shown that intrapartum fetal death 
(IFD) rates varied by hospital level 
across all birth weights.* However, by 
the late 1970s, IFD in full-term, sin- 
gleton infants with birth weights 
greater than 2250 g was a rare phe- 
nomenon in New York City; the rate 
was only 0.41 per thousand infants 
alive at the onset of labor. Given the 
relative risks by hospital level, we have 
reported for such full-term IFDs, an 
average of 11198 mothers would have to 
deliver at hospitals without intensive 
care facilities before a single extra 
IFD would occur. Nevertheless, this 
observation, taken together with the 
slight and almost significant neonatal 
mortality excess at level 2 among full- 
term, normal-birth-weight infants 
(multivariate relative risk=1.2, 
P= .066), reinforces the necessity of 
maintaining mechanisms to transport 
laboring mothers and sick infants even 
if the most careful system of screening 
for place of delivery is implemented. 

Of concern is the investment in tech- 
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Table 2.—Distribution of Live Births by Hospital! Level 
in lowa and New York City, 1983 


jowa Distribution, % 


New York City 
Distribution, % 


perenne ny ee ee 


Hospital Level All Newborns 


nology represented by the intermedi- 
ate level of care, level 2. Level 2 units 
accounted for the largest proportion of 
births in New York City (40:5%), yet in 
terms of survival these units conferred 
no apparent advantage over the lower 
technology settings designated as 
level 1. For almost all categories of 
infants considered, mortality rates at 
levels 1 and 2 were very similar. We 
have skown elsewhere that for low- 
birth-weight infants the virtual ab- 
sence of infant transfer from level 2 
units appears to offset any advantage 
resulting from the higher technology 
available at these units.” It might well 
be that a two-tiered system of care, 
distinguishing only between hospitals 
with complete NICU facilities and hos- 
pitals with no special resources for sick 


infants, would do as well as the present _ 


three-tiered system, and at presum- 
ably lower cost. These conclusions are 
derived from observations made in a 
densely populated urban area. Where 
infant and maternal transfer involve 
greater distances and greater risks, it 


Newborns <1500 g All Newborns 


Newborns <1500 g 


may be necessary to provide interme- 
diate levels of care in outlying areas. 

Despite the barriers imposed by cis- 
tance, perinatal regionalization ap- 
pears to have developed most success- 
fully in rural areas of the United 
States. For example, Hein” has re- 
cently reported that very few very- 
low-birth-weight deliveries now occur 
in level 1A units in Jowa. In 1978, such 
units delivered 48.4% of Iowa’s infants 
and 40% of the state’s very-low-birth- 
weight infants. In 19838, level 1A units 
delivered 36.9% of the state’s infants 
but only 6.4% of lowa’s very-low-birth- 
weight infants. 

By contrast, in New York City the 
provision and distribution of perinatal 
intensive care services has evolved 
with little attention to screening and 
selection for place of delivery. As seen 
in Table 2, the distribution of level of 
birth for very-low-birth-weight infants 
in 1983 was only slightly different from 
that of the general population of 
births. In Iowa, on the other hand, 
very-low-birth-weight births were 
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markedly underrepresented in level 
1A units and markedly overrepre- 
sented in level 3 units, as would be 
expected frorn a successful program of 
maternal referral. 

Absence of effective regionalization 
means that most infants in New York 
City who are in weight categories that 
could benefit. from intensive care are 
not born in hospitals with intensive 
care units, and, conversely, the bulk of 


1. Paneth N, Kiely JL, Wallenstein S, et al: 
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N Engl J Med 1982;307:148-155. 
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73:864-861. 
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721-727. 


infants born in hospitals with intensive 
care units are in weight and gestation 
categories that make them unlikely to 
benefit from the presence of high tech- 
nology. It is unlikely that New York 
City is unique among urban areas in its 
imperfect matching of resources and 
needs. Consolidation of the impressive 
gains of perinatal intensive care of the 
past two decades will require more 
intensive screening of the mothers of 
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high-risk infants for place of delivery. 
Our results suggast the use of gesta- 
tional age at the onset of labor ard 
estimated fetal weight as major 
screening criteria. The use of such 
straightforward measures should fa- 
cilitate efforts to make the most efti- 
cient use of costly health resources. 
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Quotables 


Contagions: The fundamental differences of all contagions are seen to be 
three in number: those infecting by contact alone, those only by contact 
and leaving fomites by which they are contagious such as scabies, 
phthisis, itch, baldness, elevhantiasis, and other of this sort, I call 
fomites, clothing screens ana other things healthy themselves out apt to 
conserve the first seeds of infection and to infect through them and then 
. several things which not only by contact, not only by fomites, but which 
transfer infection at a distance, such as pestilential fevers, and phthisis 
and certain opthalmia and other exanthemata, which are called variola 


and the like. 


HEIRONYMUS FRACASTORIUS (1484-1553), Concerning Contagions 
and Contagious Fevers and Their Treatment 
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Purpose.—-This department is intended to share irformation concerning educational 
efforts in the broad feld of pediatrics. We welcome studies on the following topics: 
undergraduate and graducte educetion in medicine and allied health occupations; continu- 
ing education of health professionals; education of patients and families; and health 
education for the general public, the community, and organizations that contribute to the 
promotion and improvement of the health of children, l 


Editorial Comment. —The federal government has supported orimary care training, 
but did those who were so funded enter primary care or subspecialty careers? This article 
addresses this important question. The information is not only interesting but may have 
future political impact.—H.D.A. 


Federally Supported Primary Care Training Programs 
and Pediatric Careers 


steven P. Shelov, MD; Joel J. Alpert, MD; Irene Rayman, PhD; John H. Straus, MD; Sheila Fallon, MD; Jo Boufford, MD 


ince the mid-1970s, the federal gov- 
ernment has supported residen- 
cies in general pediatrics, family prac- 
tice, and general internal medicine, 
under Title VII of the Public Health 
Services Act. The need for continued 
targeted federal support for primary 
care has been questioned by those who 
predict that a physician surplus will 
produce the needed number of primary 
care providers without special pro- 
grams. At atime of federal deficits and 
budget cutting, funding for all gradu- 
ate medical education is under review, 
but primary care programs are espe- 
cially vulnerable since these programs 
do not automatically command a large 
academic or political constituency. 
Before deciding to abandon targeted 
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programs, it seemed reasonable to ex- 
amine whether they had achieved the 
stazed government goals. For exam- 
ple, the original Public Health Service 
leg-slation encouraged the production 
of generalists, as opposed to special- 
ists. Representatives of family prac- 
tice and zeneral internal medicine 
have reported that graduates in these 
specialties have chosen smaller com- 
munities as practice sites (family prac- 
tice) and kave pursued primary care 
careers (family practice and general 
internal medicine).** 

From 1977 through 1988, 53 pedi- 
atric programs under Title VII were 
awarded approximately $62 million by 
the Bureau of Health Prafessions. 
These funded programs adhered to 
specific guidelines that were intended 
to train general pediatricians. 

The purpose of this article is to re- 
port the results of a survey of the 
federally supported pediatric pro- 
grams undertaken specifically to 
determine whether or not p2diatrics 
had achieved results similar to family 
practice and internal medicine in pro- 
ducing primary care practitioners. 
Our survey sought to answer one ma- 
jor question: To what extent did the 


graduates in the pediatric programs 
supported by federal grants pursue 
careers in primary care? The informa- 
tion, not otherwise available, was to be 
shared with congressional decision 
makers while they were deliberating 
on program funding. The administra- 
tion had proposed decreasing available 
program funds for general pediatrics 
and general internal medicine from 
$18.5 million to $11 million. 


SURVEY METHODS 


In June 1983, the residency programs in 
general pediatrics funded under Title VII 
were surveyed. The survey was conducted 
by mail and completed by program direc- 
tors or their designees during the summer 
of 1983. Mailed, precoded questionnaires 
were followed up by telephone calls to 
increase the response rate. Program direc- 
tors were asked to provide current career 
data about each of their graduates. 


RESULTS 
Career Distribution of Graduates 


Forty-two (77%) of the 58 program 
directors responded. Federally funded 
programs, both responders and non- 
responders, were distributed through- 
out the United States, with a slight 
concentration in the Northeast. Data 
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were available on 641 pediatricians 
who had completed their training be- 
tween 1978 and 1981. Career informa- 
tion was available on 599 graduates. 
Four hundred forty-nine graduates 
(75%) were reported to be in practice, 
while the remaining 150 (25%) had 
pursued training, largely in fellowship 
positions. 

Of the graduates in practice at the 
time of the survey, 484 (97%) were 
reported to be practicing pediatrics, 
and only 15 (8%) were in subspecialty 
pediatrics. Careers in primary care 
pediatrics included general pediatrics, 
behavioral pediatrics, adolescent med- 
icine, and public health. The increased 
tendency for graduates to locate in the 
Northeast was similar to the distribu- 
tion of pediatricians and primary care 
training programs. The majority were 
practicing pediatrics in a large or me- 
dium-sized city. Forty-two percent 
were reported to be practicing general 
_ pediatrics in economically deprived 
areas, which were more likely to be in 
large cities. Finally, 48% of the grad- 
uates were reported to be practicing in 
a partnership, with only 15% in solo 
practice, 11% in health maintenance 
organizations, 15% in hospital or aca- 
demic settings, and 8% in public 
health. 


Qualitative Comments From 
Program Directors 


Program directors were asked about 
the difference that federal support had 
made to their programs. Overall, the 
directors reported that the quality of 
training had been enhanced, not only 
for trainees in general pediatries but 
also, if the prcegram was a track, for 
other pediatric trainees. More than 
half of the programs reported an in- 
crease in the time spent in hospital- 
based ambulatory settings (eg, con- 
tinuity clinic, emergency rocm, and 
walk-in clinics) and in community- 
based training sites (eg, schools, day- 
care centers, or neighborhood health 
centers). Behavioral and psychosocial 
pediatrics was added to the didactic 
portion of many programs. 

In almost one third of the programs, 
new medical faculty and residency po- 
sitions were added, as well as person- 
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nel providing special services (eg, 
nurses, social workers, health edu- 
cators, and psychologists). In some 
cases, programs reported attracting 
better house staff. Some reported in- 
stitutional support where no such sup- 
port existed before. 

Directors were asked what would 
happen with the loss of their primary 
care training grants. The most severe 
effect would ‘be the discontinuation of 
the general pediatric training pro- 
gram. While a substantial number of 
programs would be able to continue by 
securing alternate means of support, 
an overall decline in the quality of 
training was anticipated. This would 
be reflected in a decreased number of 
residents, medical faculty members, 
and support services. In addition, 
some training sites such as neighbor- 
hood health cenzers or school health 
programs would be severely cat back 
or, more likely, eliminated. 


COMMENT 


The results of this descriptive sur- 
vey indicated that pediatricians partic- 
ipating in federally funded primary 
care programs were pursuing primary 
care careers, The survey questioned 
no comparison group of pediatricians 
trained in the same period without 
federal support. While most pediatri- 
cians consider themselves primary 
care practitioners, federal support can 
now be associated with the graduation 
of a very large percentage of primary 
care pediatricians. 

Many primary care pediatricians 
served the urban poor and only a very 
small number were pediatric sub- 
specialists. Previous surveys of pedi- 
atric careers have indicated that 70% 
to 88% of pediatricians report them- 
selves as being in general pediatric 
practice.*° Thes2 surveys did not iden- 
tify programs with special funding and 
did not identify pediatricians by the 
kind of training they received. 

This survey of program directors 
proved useful, and Congress sup- 
ported the continued funding of resi- 
dency training in general pediatrics, 
internal medicine, and family practice. 
While Congress did not increase fund- 


ing in fiscal year 1984, which remained 
at $11 million (resulting in 26 approved 
but unfunded programs), funding for 
fiscal year 1985 was increased to $20.5 
million and the program was re- 
authorized. Following a presidential 
veto of the fiscal yar 1985 amount, 
$18.5 million became available as part 
of a congressional continuing resolu- 
tion for 1985 and 1986. 

For fiscal year 1986, the administra- 
tion again placed the funding for gen- 
eral pediatrics, general internal medi- 
cine, and family medicine in jeopardy 
by seeking a rescission of $11 million of 
the $18.5 million that Congress had 
provided. Congress did not act on the 
rescission within the 90-day limit, and 
it did not become effective. For fiscal 
year 1987, while the administration 
seeks complete elimination of the pro- 
gram, strong Congressional support 
continues. 

some relevant and related questions 
remain unanswered. Do pediatricians 
trained in federally supported pro- 
grams develop skills that those trained 
in other programs do not? Do these 
pediatricians practice differently than 
others who were not similarly trained? 
Does a special curriculum better pre- 
pare physicians to practice am- 
bulatory, psychosocial, and cost-effec- 
tive pediatrics, and do those physi- 
cians so trained remain in primary care 
careers? The answers that Congress 
may ultimately wart, namely, that pe- 
diatricians trained in primary care 
prevent disease, promote health, and 
are cost-efficient, must be answered in 
subsequent studies. 
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ONLY 
THREE DAYS 
AGO THIS BABY 
WAS IN TROUBLE 
WITH RSV. 


























TODAY HE’S 
GOING HOME. 


Virazole 


HELPED MAKE IT 
HAPPEN. 


VIRAZOLE: A 
REVOLUTION IN THE 
TREATMENT OF RSV 


Last year, the introduction of 
Virazole significantly improved 
the odds against RSV. For the first 
time, Virazole made it possible 

to treat the disease, not just the 
symptoms. The results in some 
cases have been lifesaving. In 
many other instances, the sever- 
ity of the clinical manifestations of 
RSV have been markedly reduced 
by the third day of treatment. 


RSV: THE 
LIKELY CAUSE OF 
BRONCHIOLITIS 
AND PNEUMONIA 
IN INFANTS' 


Rapid diagnostic proce- 
dures (2 to 5 hours) now 
make it possible to con- 
firm your diagnosis of 



















RSV in infants who are suffering 
from lower respiratory disease. 
Virazole makes it possible for 
you to treat these infants quickly 
and successtully. 


RECENT STUDY‘ 
FURTHER 
DEMONSTRATES 
EFFECTIVENESS 
OF VIRAZOLE 
(RIBAVIRIN) 
THERAPY IN RSV 


Hall and associates measured 
the effects of Virazole therapy in 
the treatment of RSV disease in 
a group of 53 infants, including 
infants with underlying disease. 
“The rate of improvement in 
p? the illness severity 
score was signifi- 
cantly greater 
in the 
ribavirin 
patients 
between 
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TOTAL GROUP 
(26 INFANTS) ae 
E Ribavirin Patients W Placebo Patients 


Percent improvement in illness severity score 
from start to end of therapy ir infants with RSV 
infection who received ribavirin compared 
with those who received placebo for total 
group of infants (left two bars) and for those 
infants with congenital heart disease (CHD) 
and bronchopulmonary cysplasia (BPD) 
(right two bars) .4 





day | and each subsequent 

day of therapy...the difference 

in improvement between the 
ribavirin- and placebo-treated 
patients was most noticeable dur- 
ing the first 24 hours of therapy. In 
infants with bronchopulmonary 
dysplasia and congenital heart 
disease, this may be particularly 
important in preventing the cas- 
cade of complications that are 
more likely to ensue because of 
the underlying disease.”:. .. Sig- 
nificantly greater improvement 
was also demonstrated in their 
arterial blood gas values and in 
the amount of virus shed.’ 
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Percent improvement in illness severity score 
from day | today 2and from day 2to day 4in 
infants with RSV infection who received 
ribavirin compared with those who received 
placebo for total group of infants (left bars) 
and for those infants with congenital heart 
disease (CHD) and bronchopulmonary dys- 
plasia (BPD) (right bars) .4 
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lyophilized for aerosol administration 





Please see prescribing information on next page for warnings and contraindications. 
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V ALOAZA JIN 
(Ribavirin) 


lyophilized for aerosol admintstration 


PRESCRIBING 
INFORMATION 


WARNING: RIBAVIRIN AEROSOL 
SHOULD NOT BE USED FOR 
INFANTS REQUIRING ASSISTED 
VENTILATION BECAUSE PRECIPI- 
TATION OF THE DRUGIN THE RES- 
PIRATORY EQUIPMENT MAY 
INTERFERE WITH SAFE AND 
EFFECTIVE VENTILATION OF THE 
PATIENT. Conditions for safe use with 
a ventilator are still in development. 

Deterioration of respiratory function 
has been associated with ribavirin use 
in infants, and in adults with chronic 
obstructive lung disease or asthma. 
Respiratory function should be care- 
fully monitored during treatment. If 
initiation ofribavirin aerosol treatment 
appears to produce sudden deteriora- 
tion of respiratory function, treatment 
should be stopped and re-instituted 
only with extreme caution and continu- 
ous monitoring. 

Althoughribavirin is not indicated in 
adults, the physician should be aware 
that it is teratogenic in animals (see 
CONTRAINDICATIONS). 





DESCRIPTION: 


Virazole®(ribavirin) Aerosol, an antiviral 
drug, is a sterile, lyophilized powder to be 
reconstituted for aerosol administration. 
Each 100 ml glass vial contains 6 grams of 
ribavirin, and when reconstituted to the 
recommended volume of 300m1 with sterile 
water for injection or sterile water for 
inhalation (no preservatives added), will 
contain 20 mg/ml ribavirin, pH approxim- 
ately 5.5. Aerosolization is to be carried out 
in a SPAG-2 nebulizer only. 

Ribavirin is 1-beta-D-ribofuranosy]-1,2,4- 
triazole-3-carboxamide, with the following 
structural formula: 


Ribavirin, a synthetic 
f nucleoside, is a stable, 
O 
N 
“kK 


pound with a maximum 
solubility in water of 142 
mg/ml at 25°C and with 
only a slight solubility in 
ethanol. The empirical 
formula is CgH,.N,O, and 
the molecular weight is 
244.2 Daltons. 


CLINICAL PHARMACOLOGY: 
Antiviral effects: 


Ribavirin has antiviral inhibitory activity 
in vitro against respiratory syncytial virus, 
influenza virus, and herpes simplex virus. 
Ribavirin is also active against respiratory 
syncytial virus (RSV) in experimentally 
infected cotton rats.? 

In cell cultures, the inhibitory activity of 
ribavirin for RSV is selective. The mecha- 
nism of action is unknown. Reversal of the 
in vitro antiviral activity by guanosine or 
xanthosine suggests ribavirin may actasan 
analogue of these cellular metabolites. 


Immunologic effects: 


Neutralizing antibody responses to RSV 
were decreased in ribavirin treated com- 
pared to placebo treated infants.* The clinical 
significance of thisobservation is unknown. 
In rats, ribavirin resulted in lymphoid 
atrophy ofthymus, spleen, andlymph nodes. 
Humoralimmunity was reduced in guinea 
pigs and ferrets. Cellular immunity was also 
mildly depressed in animal studies. 


Microbiology: 


Several clinical isolates of RSV were evalu- 
ated for ribavirin susceptibility by plaque 
reduction in tissue culture. Plaques were 
reduced 85-98% by 16ug/ml; however, 
plaque reduction varies with the test system. 
The clinical significance of these data is 
unknown. 


Pharmacokinetics: 


Assay for ribavirin in human materialsis 
by aradioimmunoassay which detects riba- 
virin and at least one metabolite. 

Ribavirin administered by aerosol is 
absorbed systemically. Four pediatric 
patients inhaling ribavirin aerosol adminis- 
tered by face mask for 2.5 hours each day for 
3 days had plasma concentrations ranging 
from 0.44 to 1.55 „M, with a mean concen- 
tration of 0.76 uM. The plasma half-life was 
reported to be 9.5 hours. Three pediatric 
patients inhaling ribavirin aerosol adminis- 
tered by face mask or mist tent for 20 hours 
each day for 5 days had plasma concentra- 
tions ranging from 1.5 to 14.3 4M, witha 
mean concentration of 6.84M. 

It is likely that the concentration of riba- 
virinin respiratory tractsecretionsis much 


white, crystalline com- 
OH OH 


ot the route of administration. “hes 

The bioavailability of ribavirin aerosol 
unknown and may depend on the mode of 
aerosol delivery. After aerosol treatment, 
peak plasma concentrations are less than 
the concentration that reduced RSV plaque 
formation in tissue culture by 85 to 98%. 
After aerosol treatment, respiratory tract 
secretions are likely to contain ribavirin in 
concentrations many fold higherthan those 
required to reduce plaque formation. How- 
ever, RSV is an intracellular virus and serum 
concentrations may better reflect intracel- 
lular concentrations in the respiratory tract 
than respiratory secretion concentrations. 

In man, rats, and rhesus monkeys, accum- 
ulation of ribavirin and/or metabolites in the 
red blood cells has been noted, plateauingin 
red cells in man in about 4 days and gradu- 
ally declining with an apparent half-life of 40 
days. The extent ofaccumulation of ribavirin 
following inhalation therapy is not well 
defined. 


INDICATIONS AND USAGE: 


Ribavirin aerosol is indicated in the 
treatment of carefully selected hospitalized 
infants and young children with severe lower 
respiratory tract infections due to respira- 
tory syncytial virus (RSV). In two placebo 
controlled trials in infants hospitalized with 
RSV lower respiratory tract infection, riba- 
virin aerosol treatment had a therapeutic 
effect, as judged by the reduction by treat- 
ment day 3 of severity of clinical manifesta- 
tions of disease.*** Virus titers in respiratory 
secretions were also significantly reduced 
with ribavirin in one of these studies.‘ 

Only severe RSV lower respiratory tract 
infection is to be treated with ribavirin 
aerosol. The vast majority of infants and 
children with RSV infection have no lower 
respiratory tract disease or have disease that 
is mild, self-limited, and does not require 
hospitalization or antiviral treatment. Many 
children with mild lower respiratory tract 
involvement will require shorter hospitaliza- 
tion than would be required for a full course 
of ribavirin aerosol (3 to 7 days) and should 
not be treated with the drug. Thus the deci- 
sion to treat with ribavirin aerosol should be 
based on the severity of the RSV infection. 

The presence ofan underlying condition 
such as prematurity or cardiopulmonary 
disease may increase the severity of the 
infection and its risk tothe patient. Highrisk 
infants and young children with these 
underlying conditions may benefit from 
ribavirin treatment, although efficacy has 
been evaluated in only a small number of 
such patients. 

Ribavirin aerosol treatment must be 
accompanied by and does not replace stan- 
dard supportive respiratory and fluid 
management for infants and children with 
severe respiratory tract infection. 


Diagnosis: 


RSV infection should be documented by a 
rapid diagnostic method suchas demonstra- 
tion of viral antigen in respiratory tract 
secretions by immunofluorescence®* or 
ELISAS before or during the first 24 hours of 
treatment. Ribavirin aerosol is indicated 
only for lower respiratory tract infection due 
to RSV. Treatment may be initiated while 
awaiting rapid diagnostic test results. How- 
ever, treatment should not be continued 
without documentation of RSV infection. 


CONTRAINDICATIONS: 


Ribavirin is contraindicated in women or 
girls who are or may become pregnant 
during exposure to the drug. Ribavirin may 
cause fetal harm and respiratory syncytial 
virus infection is self-limited in this 
population. Ribavirin is not completely 
cleared from human blood even four weeks 
after administration. Although there are no 
pertinent human data, ribavirin has been 
found to be teratogenicand/orembryoletha! 
in nearly all species in which it has been 
tested. Teratogenicity was evident after a 
single oral dose of 2.5 mg/kg in the hamster 
and after daily oral doses of 10 mg/kg in the 
rat. Malformations of skull, palate, eye, jaw. 
skeleton, and gastrointestinal tract were 
noted in animal studies. Survival of fetuses 
and offspring was reduced. The drug causes 
embryolethality in the rabbit at daily ora! 
dose levels as low as 1 mg/kg. 


WARNINGS: 


Ribavirin administered by aerosol pro- 
duced cardiac lesions in mice and rats after 
30 and 36 mg/kg, respectively, for 4 weeks, 
andafter oraladministration in monkeysat 
120 and rats at 154 to 200 mg/kg for 1 to 6 
months. Ribavirin aerosol administered to 
developing ferrets at 60 mg/kg for 10 or 30 
days resulted in inflammatory and possibly 
emphysematous changes in the lungs. Pro- 
liferative changes wereseenat 131 mg/kg for 
30 days. The significance of these findings 
to human administration is unknown. 

Ribavirin lyophilized in 6 gram vials is 
intended for use as an aerosol only. 


PRECAUTIONS: 


General: 


Patients with lower respiratory tract infec- 
tion due to respiratory syncytial virus 


to respiratory and fluid status. 


Drug Interactions: 


Interactions of ribavirin with other drugs 
such as digoxin, bronchodilators, other 
antiviral agents, antibiotics, or anti- 
metabolites has not been evaluated. Inter- 
ference by ribavirin with laboratory tests has 
not been evaluated. 


Carcinogenesis, mutagenesis, impair- 
ment of fertility: 


Ribavirin induces cell transformation in 
an in vitro mammalian system (Balb/C 3T3 
cell line). However, in vivo carcinogenicity 
studies are incomplete. Results thus far, 
though inconclusive, suggest that chronic 
feeding of ribavirin to rats at dose levels in the 
rangeof 16-60 mg/kg body weight can induce 
benign mammary, pancreatic, pituitary and 
adrenal tumors. 

Ribavirin is mutagenic to mammalian 
(L5178Y) cellsin culture. Results of microbial 
mutagenicity assaysandadominantlethal 
assay (mouse) were negative. 

Ribavirin causes testicular lesions 
(tubular atrophy) in adult rats at oral dose 
levelsaslowas 16m day (lower doses not 
tested), but fertility of ribavirin-treated 
animals (male or female) has not been 
adequately investigated. 

Pregnancy: 

Teratogenic Effects: Pregnancy Category 
X. See “Contraindications” section. 

Nursing Mothers: Use of ribavirin aerosol 
in nursing mothers is not indicated because 
RSV infection is self-limited in this popula- 
tion. Ribavirin is toxic to lactating animals 
and their offspring. Itis not known whether 
the drug is excreted in human milk. 


ADVERSE REACTIONS: 


Approximately 200 patients have been 
treated with ribavirin aerosol in controlled 
or uncontrolled clinical studies. 

Pulmonary function significantly deter- 
iorated during ribavirin aerosol treatment in 
six of six adults with chronic obstructive 
lung disease and in four of six asthmatic 
adults. Dyspnea and chest soreness were 
also reported in the latter group. Minor 
abnormalities in pulmonary function were 
also seen in healthy adult volunteers. 

Several serious adverse events occurredin 
severely ill infants with life-threatening 
underlying diseases, many of whom 
required assisted ventilation. The role of 
ribavirin aerosol in these events is indeter- 
minate. The following events were associated 
with ribavirin use: 


Pulmonary: Worsening of respiratory status, 
bacterial pneumonia, pneumothorax, 
apnea, and ventilator dependence. 


Cardiovascular: Cardiac arrest, hypoten- 
sion, and digitalis toxicity. 

There were 7 deaths during or shortly after 
treatment with ribavirin aerosol. No death 
was attributed to ribavirin aerosol by the 
investigators. 

Some subjects requiring assisted ventila- 
tion have experienced serious difficulties, 
which may jeopardize adequate ventilation 
and gas exchange. Precipitation of drug 
within the ventilatory apparatus, including 
the endotracheal tube, has resulted in 
increased positive end expiratory pressure 
and increased positive inspiratory pressure. 
Accumulation offluidin tubing (“rain out”) 
has also been noted. 

Although anemia has not been reported 
with use of the aerosol, it occurs frequently 
with oral and intravenous ribavirin, and 
most infants treated with the aerosol have 
not been evaluated 1 to 2 weeks post-treat- 
ment when anemia is likely to occur. 
Reticulocytosis has been reported with 
aerosol use. 

Rash and conjunctivitis have been asso- 
ciated with the use of ribavirin aerosol. 


Overdosage: 


No overdosage with ribavirin by aerosol 
administration has been reported in the 
human. The LDgo in mice is 2 gm orally. 
Hypoactivity and gastrointestinal symp- 
toms occurred. In man, ribavirin is seques- 
tered in red bloodcells for weeks after dosing. 


DOSAGE AND ADMINISTRATION 


Before use, read thoroughly the Viratek 
Small Particle Aerosol Generator (SPAG) 
Model SPAG-2 Operator's Manual for small 
particle aerosol generator operating 
instructions, 

Treatment was effective when instituted 
within the first 3 daysofrespiratory syncytial 
virus lower respiratory tract infection.? 
Treatment early in the course of severe lower 
respiratory tract infection may be necessary 
to achieve efficacy. 

Treatment is carried out for 12-18 hours 
per day for at least 3 and no more than 7 days, 
andis part ofa total treatment program. The 
aerosol is delivered to an infantoxygen hood 
from the SPAG-2 aerosol generator. Adminis- 
tration by face mask or oxygen tent may be 
necessary ifa hood cannot be employed (see 
SPAG-2 manual). However, the volume of 
distribution and condensation area are 
larger ina tent andefficacy of this method of 


in only asmall number of patients. Ribavirin 
aerosol is not to be administered with an 
other aerosol generating device or together ` 
with other aerosolized medications. Riba- 
virin aerosol should not be used for patients 
requiring simultaneous assisted ventilation 
(see Boxed Warnings). 

Virazole is supplied as 6 grams of lyophil- 
ized drug per 100 ml vial for aerosol 
administration only. By sterile technique, 
solubilize drug with sterile USP water for 
injection or inhalation in the 100 ml vial. 
Transfer to the clean, sterilized 500 ml 
widemouth Erlenmeyer flask (SPAG-2 
Reservoir) and further dilute to a final 
volume of 300 ml with sterile USP water for 
injection or inhalation. The final concentra- 
tion should be 20 mg/ml. Important: This 
water should not have had any antimicrobial 
agent or other substance added. The solu- 
tion should be inspected visually for partic- 
ulate matter and discoloration prior to 
administration. Solutions that have been 
placed in the SPAG-2 unit should be dis- 
cardedat least every 24 hoursand when the 
liquid level is low before adding newly 
reconstituted solution. 

Using the recommended drug concentra- 
tion of 20 mg/ml ribavirin as the startin 
solution in the drug reservoir of the SPA 
unit, the average aerosol concentration for 
a 12 hour period would be 190 micrograms/ 
liter (0.19 mg/l) of air. 


HOW SUPPLIED: 


Virazole® (ribavirin) Aerosol is suppliedin 
100 ml glass vials with 6 grams of sterile, 
lyo drug which is to be reconstituted 
with 300 ml sterile water for injection or 
sterile water for inhalation (no preservatives 
added) and administered only by a small 
particle aerosol generator (SPAG-2). Vials 
containing the lyophilized drug powder 
should be stored in a dry place at 15-25°C 
(59-78°F). Reconstituted solutions may be 
stored, under sterile conditions, at room 
temperature (20-30°C, 68-86°F) for 24 
hours. Solutions which have been placedin 
the SPAG-2 unit should be discarded atleast 
every 24 hours. 
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Summary of Prescribing information 
The following is a brief summary only. Before prescribing 
see complete prescribing information in TYLENOL with 
Codeine labeling 
Description 
Elixir: Each 5 mL contains 12 mg codeine phosphate’ 
120 mg acetaminophen (alcoho! 7%) 
“Warning: May be habit forming 
Contraindications: Hypersen "R to any component 
Warnings: Drug dependence: (see DRUG ABUSE AND 
DEPENDENCE) 
Precautions: General — Head injury and increased intra 
cranial pressure: Respiratory depressant effects of nar 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the presence of 
head injury, other intracranial lesions or a pre-exist ng in- 
crease in intracranial pressure. Narcotics produce ad 
verse reactions which may obscure the clinical course of 
patients with head injuries. Acute abdominal condition 
Codeine or other narcotics may obscure the diagnosis o! 
clinical course of acute abdominal conditions 
Special risk patients: Administer with caution to certair 
patients such as the elderly or debilitated, those with 
vere im parye of hepatic or renal function, hypothyroid- 
ism, Addison's disease, and prostatic hypertrophy or 
urethral dnce 
information for Patients: U 


pius 


ge in ambulatory patient 


omfortin 
relief... 
for the 
pain of 
otitis 
media 


” Tylenol 


ACETAMINOPHEN 


Each 5 ml of elixir contains 12 mg codeine phosphate” 
plus 120 mg acetaminophen (alcohol 7%). 


*WARNING: May be h 


When pain is the emergency. 


Safe dosage of the elixir has not been established 
in children below the age of three 


Pediatric Use: Safe ge í 
establisnecd inch 
Adverse Reactions: ghthe 
dizziness. sedation. shortness of breath, nausea 
more prominent in ambulatory than 


patients 


abilities 


nazardous tas 


hinery 


; analgesics 


Codeine may impair mental and/or physical 
quired for performanc e of potentially 
such as driving a car or operating maci 
Drug interactions: i Other narcotic , general an- 
esthetics, phenothiazines, other tranquilizers. sedative- 
hypnotics or otħer CNS depressants (including alcohol) 
may exhibit add tive CNS depression Whem such a comt Others: allerc 
nation is contemplated, reduce the dose of one or both tion, and prurit 
agents At higher doses ci 
MAO inibitors or tricyclic antidepressante: may increase morphine including respir y depri 
the ettect of either the antidepressant or cadeine Drug Abuse and Dependence: Vy 
Anticholinergics with codeine: may produce paralytic elixir iS a rolled s$ 
ileus produce drut 

Carcinogenesis, Mutagenesis, Impairment of Fertility: be abused. Depend 

No long-term studies in animals have been performed to upon repeated 

determine carcinogenic potential or effects on fertility.. with same ca 

Acetaminophen and codeine have been fcund to have no ject to the Federa 

mutagenic potentia! Full directions for 

Teratogenic Effects: Pregnancy Categery C. Codeine or prescribing 

been shown to be when given in For information 

doses 1 he maximum human daily dose There are see full presc 

no adequate and well controlied studies in pregnan 
women. Should ed during pregnancy only if the po- 
tential benefit justifies the potential risk to the fetus 
Nursing Mothers: | s not known whether the components 
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Articles 


Fluoride Supplements 


Changes in Physicians’ Attitudes and Practices Following 
an Intensive, Multifaceted Educational Program 


Frederick J. Margolis, MD; Barbara K. Chesney, MA, MPH; M. Anthony Schork, PhD 


e Results of a 1981 survey of randomly 
selected primary care physicians with 
pediatric patients were compared with 
the results of a similar survey conducted 
in 1978. In general, the 1981 survey re- 
spondents were more knowledgeable on 
the subject of fluoride and dental caries, 
had more positive attitudes about the 
effectiveness of fluoride supplementa- 
tion, were more likely to prescribe fluo- 
ride supplements, and more closely fol- 
lowed the current guidelines for appro- 
priate use of fluoride supplements. An 
intensive, multifaceted educational pro- 
gram on fluoride and childhood dental 
caries sponsored by the Wayne State 
University School of Medicine, Detroit, 
which started shortly after the first sur- 
vey, may have contributed to these 
changes. 

(AJDC 1987;141:72-76) 


he addition of fluoride (1 ppm) to the 

water supply in Kalamazoo, Mich, 
in 1951 resulted in a remarkable reduc- 
tion in the incidence of dental caries in 
the pediatric population (F.J.M., un- 
published data, 1951). However, the 
incidence of decayed, missing, or filled 
deciduous teeth and permanent teeth 
among those children without access 
to the municipal water supply re- 
mained high. The prescription of fluo- 
ride supplements for children with 
nonfluoridated water in the home 
seemed desirable, but substantial ba- 
sic research was required before a dos- 
age could be selected. The actual water 
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intake of 797 infants and young chil- 
dren in four cities with different cli- 
mates was determined’ to estimate the 
level of fluoride exposure achieved in 
areas with fluoridated water. This in- 
formation along with the results of a 
fluoride excretion study in children’ 
aided in the selection of a dosage and 
administration regimen for oral fluo- 
ride supplements. In a ten-year pro- 
spective study that involved 1600 chil- 
dren in two communities, we compared 
the results of annual dental examina- 
tions of subjects receiving fluoride 
supplements, those with fluoridated 
water in the home, and untreated con- 
trols.** The examinations were con- 
ducted by dental specialists who were 
unaware of individual treatment 
group assignments. Subjects receiv- 
ing either fluoridated water or fluoride 
supplements achieved significant im- 
provements in the incidence of 
decayed, missing, or filled deciduous 
and permanent teeth compared with 
untreated controls. 

Calcification of the crowns of human 
teeth occurs by the age of 1 year for 
deciduous teeth, by age 5 years for 
80% of the permanent teeth, and by 
age 8 years for the remainder of the 
permanent teeth. Since only an esti- 
mated 11% of children in the United 
States visit a dentist prior to age 5 
years,’ the primary care physician 
must assume the major responsibility 
for promoting caries prevention in chil- 
dren. The role of the physician in sup- 
porting community water fluoridation 
projects has been discussed previ- 
ously*; in this report we focus on the 
use of fluoride supplements. In 1978, 
we conducted a survey of primary care 
physicians with pediatric patients to 


assess their knowledge, attitudes, and 
prescribing practices related to fluo- 
ride supplements for infants and chil- 
dren.’ An intensive, multifaceted edu- 
cation program conducted by the 
Wayne State University School of 
Medicine (WSU), Detroit, followed. A 
resurvey of the targeted population 
was conducted in 1981. The fluoride 
studies, the surveys, and the educa- 
tion program are all part of a 25-year 
project related to the use of fluoride to 
prevent dental caries that has included 
contributions from 36 scientists, four 
universities, and three health-related 
corporations. In this report, the re- 
sults of the resurvey of physicians are 
compared with those of the original 
survey, and the possible impact of the 
education program is discussed. 


MATERIALS AND METHODS 


Methods used in the conduct and analysis 
of the initial survey have been published 
previously.’ 


Educational Program 


The educational program that followed 
the initial survey was developed and imple- 
mented by the WSU as follows: 

1. A one-hour audiocassette was pro- 
duced and sent directly to 55 000 primary 
care physicians whose patient populations 
included infants and young children. The 
cassette summarized the need for, avail- 
ability of, appropriate dosage regimens for, 
and the economic and psychological bene- 
fits of fluoride supplements. 

2. The audiocassette, a 40-minute movie 
based on the audiocassette, and a portfolio 
that included slides and a taped self-learn- 
ing program were made available to pedi- 
atric and family medicine departments in 
all US medical schools. 

3. Educational exhibits were presented 
at 12 major medical meetings. 
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4. Anestimated eight to ten publications 
in scientific journals and several presenta- 
tions at scientific conventions were spon- 
sored. 

The resurvey, conducted in 1981, is de- 
scribed below. 


Survey Sample 


As had been done for the initial survey, 
we obtained from Ross Laboratories, Co- 
lumbus, Ohio, a current list of all physi- 
cians in the United States identified as 
having children among their patients. Each 
physician on the list was identified as a 
doctor of medicine (MD) or a doctor of 
osteopathy (DO) and as a pediatrician or a 
family practitioner/general practitioner. 
Using information from Fluoridation Cen- 
sus 1975,° we further stratified the list by 
the size and fluoridation status of the lo- 
cality. Large cities were defined as those 
with a population of over 500000, and 
fluoridated was defined as a concentration 
of 0.7 ppm or more of fluoride in the munici- 
pal water supply. Approximately 3200 phy- 
sicians were randomly selected from the 
list. A number were deleted from the sam- 
ple for reasons including the following: (1) 
no current address, (2) retirement, (3) no 
infants in patient population, and (4) spe- 
cialized rather than primary care practice. 
Questionnaires were mailed to the 2840 
physicians in the final sampling; 2428 of 
these had MD degrees, and the remaining 
412 had DO degrees. 

Questionnaires suitable for evaluation 
were completed and returned by 1269 phy- 
sicians (45% of those sampled). A total of 
147 respondents had DO degrees. To ensure 
comparability of results with those of the 
initial survey, only the questionnaires of 
the 1122 respondents with MD degrees 
were included in the analyses. Response 
rates by locale and physician specialty are 
displayed in Table 1. The overall response 
rate for the surveyed physicians with MD 
degrees was 46%; this is comparable with 
the 49% response rate obtained in the ini- 
tial survey. 


RESULTS 
Knowledge and 
Sources of Information 


The overall awareness of fluoride 
appears to have increased among pri- 
mary care physicians between the ini- 
tial survey and the resurvey. In 1978, 
4% of the pediatricians and 26% of the 
family practitioners surveyed did not 
know what percentage of their pa- 
tients had municipally fluoridated wa- 
ter available in their homes. By 1981, 
these percentages had decreased to 
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Pediatricians 
(n=1468), % 


Locale of Physicians 


Large fluoridated cities 
Small fluoridated cities 
Nonfluoridated cities 
Total 





All Physicians 
(n=2428), % 


Family Practitioners 
(n=960), % 


*Response rate indicates the number of physicians who responded of the number of physicians who 


were contacted. 


tOnly physicians with MD degrees are included. 


Pediatricians 
Response (n =798), % 
Familiar with program 
Not sure 
Not familiar with program 


No response 


Pediatricians 


F NS 
(n=120), 
% 


WSU audiocassette 
Initial (1978) WSU survey 
Journal articles 
Continuing education 


Pharmaceutical sales 
representatives 


Colleagues 
WSU meeting exhibits 
Other 


(n= 114), 
% 


All Physicians 
(n=1121), % 


Family Practitioners 
(n=323), % 


Practitioners 


All Physicians 


ea 


F NS F NS 


(n=30), (n=26), (n=150), (n=140), 
% % % % 





*WSU indicates Wayne State University School of Medicine, Detroit; F, respondents who reported they 
were familiar with the program; and NS, respondents who were not sure. Percentages do not total 100% 


because of multiple responses. 


3% among pediatricians anc to 14% 
among family practitioners. 

The majority of the physicians in 
both surveys reported learning either 
little or nothing or a small amount 
about fluoride in medical school, in- 
ternship, or residency. Continuing ed- 
ucation was reported by most of the 
respondents in 1978 to contribute ei- 
ther a small amount or a moderate 
amount of information on this subject. 
The majority of the 1981 responses 
dealing with continuing education fell 
into the same two categories but 
showed a movement from small 


amount to moderate amount. Medical 
journals were assessed as contributing 
more information about fluoride and 
dental caries by 1981 survey respon- 
dents than by their 1978 counterparts, 
with a movement seen from small 
amount to moderate amount. The 
quantity of information received on 
this subject from pharmaceutical rep- 
resentatives shifted from small 
amount in 1978 to little or nothing in 
1981. 

Responses to the question “Have 
you heard about the professional edu- 
cation program on fluoride and dental 
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caries in children conducted by the 
Wayne State University School of 
Medicine?” are displayed in Table 2. 
Among all respondents, 13% answered 
yes and an additional 138% answered 
not sure to this question. As seen in 
Table 2, a greater proportion of pedi- 
atricians than family practitioners re- 
ported familiarity with the program. 

Those respondents who reported fa- 
miliarity (or possible familiarity) with 
the WSU educational effort were fur- 
ther questioned concerning specific 
aspects of the program. Table 3 dis- 
plays the results of these inquiries and 
reveals that the component of the edu- 
cation program best remembered by 
survey respondents was the audio- 
cassette. 


Attitudes 


Fluoride supplementation for pedi- 
atric patients was judged to be an 
appropriate concern for primary care 
physicians by the large majority of 
respondents in both surveys (94% and 
98% in 1978 and 1981, respectively). 
Overall, 45% of the 1981 survey respon- 
dents reported a positive change since 
1978 in their attitude about the effects 
of fluoride on dental caries in children; 
51% reported no change in attitude; 1% 
reported a negative change; and 3% 
did not respond to the question. 
Among both pediatricians and family 
practitioners, those respondents who 
were familiar with the WSU education 
program were more likely to have re- 
ported a favorable change in attitude 
than those who were not. As seen in 
Table 4, 69% of the “familiar” physi- 
cians reported an attitude that was 
either more positive or much more 
positive compared with 41% of the “un- 
familiar” physicians. 


Practices 


Percentages of respondents who re- 
ported discussing childhood dental 
caries with over 75% of their patients 
who were parents were comparable in 
1978 and 1981 among pediatricians 
(48% and 49%, respectively) but in- 
creased substantially among family 
practitioners (from 17% to 33%). Pro- 
portions of responding physicians who 
discussed the use of fluoride supple- 
ments with those parents of patients 
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Pediatricians 


F UF 
(n= 120), 
Attitude in 1981 % 


Much more positive 
More positive 

No change 

More negative 
Much more negative 
No response 


(n=559), 
% 





Practitioners All Physicians 


F UF F UF 
(n=30), 
% 


(n=260), (n=150), (n=819), 
% % % 


% 


*F indicates respondents who reported they were familiar with the Wayne State University Schoo! of 
Medicine, Detroit, education program, and UF, respondents who reported they were not familiar with it. 


Pediatricians 


ee ee 


1978 1981 
Locale of 
Physicians 


Large fluoridated citiest 
Small fluoridated citiest 
Nonfluoridated cities 
Total 





a 


Family 
Practitioners All Physicians 


N 


1978 1981 1978 1981 


(n=781), (n=724), (n=203), (n=292), (n=984), (n=1016), 
% % % % 


o % 


*Percentages are based on the number of respondents who answered this question. 

tThe significant percentages of physicians who reported prescription of fluoride supplements in cities 
with fluoridated water may initially seem inappropriate. However, recipients of fluoride supplements in 
such cases were likely to be breast-fed infants, bottle-fed infants using ready-to-feed formula, or infants 


living in homes with wells rather than city water. 


* 


Pediatricians Family Practitioners All Physicians 
Response (n=752), % (n=300), % (n= 1052), % 


Prescribe more frequently 


No change 
Prescribe less frequently 





*Responses are expressed as percentages of 1981 survey respondents who answered this question 
(not limited to respondents who reported that they prescribe fluoride supplements). 


who did not have access to fluoridated 
water increased between 1978 and 1981 
from 43% to 53% for pediatricians and 
from 29% to 44% for family practi- 
tioners. 

The percentage of physicians who 
reported prescribing fluoride supple- 
ments for pediatric patients was 
higher in 1981 (86%) than in 1978 (76%). 
Table 5 displays the responses to this 
question by physician specialty and 


locale for both surveys. Of particular 
interest are the cities without fluori- 
dated water, where 93% of pediatri- 
cians and 89% of family practitioners 
reported use of fluoride supplements 
in 1981 compared with 89% and 78%, 
respectively, in 1978. 

As seen in Table 6, 46% of the pedi- 
atricians and 32% of the family practi- 
tioners who responded to this question 
in the 1981 survey reported that they 
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prescribe fluoride supplements more 
frequently (ie, are more likely to pre- 
scribe for a given patient) than they 
did in 1978. Overall, only 3% reported 
that they prescribe fluoride less fre- 
quently in 1981 than in 1978. 

Specific prescribing practices of 
those physicians who reported that 
they prescribe fluoride supplements 
are summarized in Table 7 for both 
surveys. Reported use of fluoride sup- 
plements was greater in 1981 than in 
1978 for all of the subpopulations of 
children at greatest risk of dental 
caries (ie, those children living in 
homes without fluoridated water). 
Physicians who responded to the 1981 


Pediatricians 


1978 


(n=781), 1981, 
% 


ast-fed infants 
0 to 6 mo of age 


6 to 12 mo of age 


Bottle-fed infants|| 
0 to 6 mo of age 


6 to 12 mo of age 
Breast-fed infants 

0 to 6 mo of age 

6 to 12 mo of age 


Bottle-fed infants 
0 to 6 mo of age 


6 to 12 mo of age 


% %t 


survey also showed a tendency to more 
closely follow the current guidelines 
(American Academy of Pediatrics, Elk 
Grove Village, Ill, and American Den- 
tal Association, Chicago) for fluoride 
supplementation for children without 
access to fluoridated water and for 
totally breast-fed infants, viz, 
0.25 mg/d from birth to 2 years of age, 
0.5 mg/d from 2 to 3 years of age, and 
1 mg/d from 3 to 8 or 12 years of age. 
These results are not unexpected, 
since the American Academy of Pedi- 
atrics guidelines changed after the 
1978 survey was completed. 

For three of the variables discussed 
above, the 1981 survey responses of 


Family 
Practitioners All Physicians 
ree 

1978 
(n= 203), 


1978, 


1981, (n= 984), 1981, 
%§ 





*Percentages are based on the total number of respondents who answered each question. 
tFor the eight survey questions represented in this table, n for pediatricians ranged from 589 to 635. 
For the eight survey questions represented in this table, n for family practitioners ranged from 191 to 


216 


§For the eight survey questions represented in this table, n for all physicians ranged from 780 to 851. 
Increased prescription of fluoride supplements in 1981 for bottle-fed infants living in homes with 
fluoridated water may reflect increased use of ready-to-feed infant formulas, none of which, to our 


knowledge, contain fluoridated water. 


Pediatricians 


Currently prescribe fluoride 
supplements 91 


Prescribe more frequently 
than in 1978 49 


112 88 507 


116 30 542 


Family All 
Practitioners Physicians 


F UF F UF 


A —_e— eA, A 
> Q fe n n % n 
86 29 73 237 90 141 83 744 


67 30 26 250 53 146 28 792 





*Percentages are based on the number of respondents who answered each question. F indicates 
respondents who reported they were familiar with the Wayne State University School of Medicine, Detroit, 
educational program; and UF, respondents who reported they were not familiar with it. 
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physicians familiar with the WSU edu- 
cational program were compared with 
the responses of those unfamiliar with 
the program. As seen in Table 8, a 
greater proportion of the “familiar” 
physicians than of the “unfamiliar” 
physicians reported that they cur- 
rently prescribe fluoride supplements 
and reported prescribing them more 
frequently in 1981 than in 1978. Physi- 
cians familiar with the educational 
program also tended to more closely 
follow the currently recommended 
guidelines for fluoride supplementa- 
tion than did those unfamiliar with the 
program. 


COMMENT 


Ingestion of fluoride by infants and 
children during the critical years in 
which calcification of teeth occurs 
meets a major public health objective. 
This may be accomplished either 
through the water supply or by means 
of prescription supplements. Compari- 
son of responses between two surveys 
conducted using the same sampling 
methods among the same targeted pop- 
ulation (physicians providing primary 
health care to infants and children) 
suggests that physician knowledge, 
attitudes, and prescribing practices 
related to fluoride supplementation in 
infants and children changed favorably 
between 1978 and 1981. 

Among physicians who responded to 
the 1981 survey, 18% indicated that 
they were familiar with the educa- 
tional program on fluoride and dental 
caries conducted by the WSU, and an 
additional 13% thought they might be 
familiar with it. However, judging 
from the 1981 survey responses con- 
cerning sources of information about 
fluoride, these percentages probably 
underestimate the penetration of the 
WSU education program into the tar- 
geted population. Medical school, in- 
ternship, and residency were reported 
in both surveys to provide little or no 
information or only a small amount of 
information about fluoride and dental 
caries, and pharmaceutical represent- 
atives were credited with providing 
less information by 1981 respondents 
than by their 1978 counterparts. How- 
ever, both continuing education and 
articles in medical journals were as- 
sessed as contributing more informa- 
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tion on this subject by 1981 respon- 
dents than by 1978 respondents. It 
should be noted that during the time 
period between these two surveys, 
most of the continuing education infor- 
mation and journal articles on the sub- 
ject of fluoride and dental caries in 
children were sponsored by the WSU 
educational program. Among 1981 sur- 
vey respondents familiar or possibly 
familiar with the education program, 
the single component of the program 
remembered by the greatest propor- 
tion was the audiocassette, suggesting 
that this medium and the direct mail- 
ing approach used by the WSU to 
distribute it were appropriate. 


-~ 1. Walker JS, Margolis FJ, Teate HL, et al: 
Water intake of normal children. Science 1963; 
140:890-891. 

2. Margolis FJ, Nagler RC, Holkeboer PE: 
Short-term fluoride excretion in young children. 

AJDC 1967;113:673-676. 
-= 3. Margolis FJ, Macauley J, Freshman E: The 
effects of measured doses of fluoride: A five-year 
preliminary report. AJDC 1967;113:670-672. 

4. Margolis FJ, Reames HR, Freshman E, 


Although a definitive ascertainment 
of its effectiveness would have re- 
quired a much more complex study, the 
differences seen between the re- 
sponses of the physicians who were 
familiar with the WSU educational 
program and those who were not sug- 
gest that the program may have con- 
tributed to the changes between 1978 
and 1981 in attitudes and practices 
related to fluoride supplementation for 
children. The changes are certainly in 
the right direction and are encourag- 
ing. However, the number of physi- 
cians who reported that they do not 
prescribe fluoride supplements to chil- 
dren at high risk of dental caries indi- 
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Book Review 


Myelodysplasias and Exstrophies: Significance, Prevention, and 
Treatment, edited by David B. Shurtleff, 591 pp, with illus, $59.50, New 
York, Grune & Stratton, 1986. 


A compendium of three decades of experience and re- 
search with the largest group of patients with myelodys- 
plasia in North America, Dr Shurtleff’s book is a scholarly 
collection of his own clinical data from the University of 
Washington, Seattle, plus those published in the last quar- 
ter century (1256 references). Practical management of 
medical, physical, and psychological problems is detailed, 
and neurologic and urologic surgical techniques and ortho- 
pedic aspects are also discussed. 

One should not be diverted by the inclusion of exstrophies 
in the title, as only one of the 22 chapters is devoted to that 
set of anomalies. The bulk of the book dissects the problems 
and treatment of persons with myelomeningocele and is 
divided into sections covering the gamut: ethical controver- 
sies, embryology and prenatal diagnosis, back closure and 
hydrocephalus, bowel and bladder and toilet training, 
obesity and decubiti, and cognitive and psychosocial prob- 
lems. 

Particularly informative is the long-term collection of 
data on shunts (1201 procedures) and the natural history of 
musculoskeletal deformities (6572 hip examinations of 783 
patients). Factors predicting ambulation are detailed as 
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nowhere else in the chapter on mobility. Coverage of long- 
term problems of adolescents and adults plumps out the 
sparse literature on that subject. Finally, the book includes 
numerous copies of forms used by the Shurtleff group for 
patient follow-up and computer programming. This will be 
useful for other team clinics. 

Practical problems with the book include its extreme 
detail, which sometimes obscures core information that 
could be expressed more concisely or in tabular form. There 
are too few illustrations, and lengthy and difficult-to-follow 
legends often accompany tables and graphs. A central list of 
the many abbreviations used in the text would have been 
helpful. 

The above criticisms are minor, as so much can be learned 
by careful reading of the wealth of information gleaned over 
the years by Dr Shurtleff and his staff. The book is 
recommended as a resource for practicing pediatricians 
caring for handicapped children and for members of all 
professions who participate in myelomeningocele teams as 
the most complete and useful collection of data produced to 
date on the child, adult, and family with neural tube defects. 

JANE C. S. PERRIN, MD 
William Beaumont Hospital 
3601 W Thirteen Mile Rd 
Royal Oak, MI 48072 
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Tracheal Stenosis 


Lethal Malformation in Two Infants of Diabetic Mothers 


Eric Tack, MD, Jeffrey Perlman, MD 


è In two infants of diabetic mothers, 
severe respiratory distress developed at 
birth and the infants died shortly there- 
after. Autopsy revealed tracheal steno- 
sis and significant cardiac abnormali- 
ties. 

(AJDC 1987;141:77-78) 


n association between maternal dia- 
betes mellitus and fetal malforma- 
tion has been demonstrated repeat- 
edly.’* Despite improved management 
of the diabetic mother, the incidence of 
congenital malformation has not sig- 
nificantly decreased.* Multiple organ 
systems are susceptible to the terato- 
genic effects of diabetes; the most fre- 
quently involved include the skeleton, 
heart, kidneys, and genitalia.° We de- 
scribe the association of a lethal mal- 
formation, ie, tracheal stenosis, in the 
infant of the diabetic mother, an asso- 
ciation previously unrecognized. 


PATIENT REPORTS 


PATIENT 1.—A _ 980-g, 30-week-old 
female infant was born to a 26-year-old 
gravida 1, para 0 woman. The mother had 
been an insulin-dependent diabetic since 
age 9 years, and her clinical course was 
complicated by neuropathy, nephropathy, 
and retinopathy. The hemoglobin A,. mea- 
surement obtained close to the time of 
conception was 9% (normal, 6% to 8%). The 
blood glucose level was monitored every six 
hours utilizing an automated blood glucose 
monitor (Accu-Chek bG). The mother’s 
maintenance regimen consisted of regular 
and isophane insulin suspension (NPH 
Insulin) twice a day with additional regular 
insulin as necessary. However, despite this 
regimen, the diabetes was poorly con- 
trolled, ie, blood glucose levels were often 
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greater than 150 mg/dL (>8.3 mmol/L). 
One month before delivery, rupture of 
membranes occurred and the mother was 
hospitalized. On the day of delivery, the 
mother developed bright red vaginal bleed- 
ing. Fetal heart rate monitoring revealed 
variable decelerations progressing to late 
decelerations. The infant was delivered by 
emergency cesarean section. The infant 
exhibited immediate marked respiratory 
distress. Repeated attempts at intubation 
failed. The failure of intubation was 
thought to be due to a laryngeal malforma- 
tion. Resuscitation in the delivery room 
included administration of epinephrine, 
sodium bicarbonate, and Ringer's lactate 
solution with some improvement in the 
infant’s condition. An emergency tracheos- 
tomy was performed in the delivery room. 
The infant was then transferred to the 
neonatal intensive care unit at St Louis 
Children’s Hospital. 

The subsequent clinical course was char- 
acterized by severe respiratory failure. 
Arterial oxygen pressure (tension) was 
36 mm Hg; carbon dioxide pressure (ten- 
sion), 286 mm Hg; and pH, 6.82, despite 
maximum ventilatory support. The infant 
died of irreversible respiratory failure 
within six hours. 

At autopsy there was both glottic and 
subglottic stenosis with hypertrophied 
arytenoid cartilage; the bronchial and pul- 
monary anatomy was otherwise remark- 
able. Cardiac anomalies included atresia of 
the pulmonary artery with a large ventric- 
ular septal defect. In addition, a single 
umbilical artery was present. 

PATIENT 2.—A 2040-g, 38-week-old 
male infant was born to a 38-year-old 
woman, gravida 2, para 0, aborta 1, who 
had been an insulin-dependent diabetic 
since age 26 years. A hemoglobin A,, level 
measured close to the time of conception 
was 4%. The blood glucose level was main- 
tained between 80 and 120 mg/dL (4.4 and 
6.6 mmol/L) throughout the pregnancy by 
monitoring the blood glucose level every six 
hours with a blood glucose monitor (Accu- 
Chek bG). The mother received regular and 
NPH Insulin twice daily with additional 


regular insulin as indicated by the blood 
glucose level. Serial ultrasound scans were 
obtained throughout the pregnancy; they 
demonstrated a nonprogressive right in- 
trathoracic cystic mass. The infant was 
delivered by cesarean section. In the deliv- 
ery room the infant displayed immediate 
grunting and retracting and had marked 
respiratory distress. The Apgar scores 
were 4 at one minute and 8 at five minutes. 
Multiple attempts at intubation in the de- 
livery room failed. Direct visualization of 
the larynx suggested a stenosis. The infant 
was transferred to the neonatal intensive 
care unit at St Louis Children’s Hospital 
while receiving nasopharyngeal continuous 
positive-airway pressure. 

On physical examination, the infant dis- 
played marked respiratory distress with 
both intercostal and suprasternal retrac- 
tions. Arterial blood gas analyses revealed 
a partial oxygen pressure (tension) value of 
26 mm Hg; partial carbon dioxide pressure 
(tension), 99 mm Hg; and pH, 7.02. The 
clinical course was further complicated by 
the development of a left-sided tension 
pneumothorax, which was appropriately 
drained. A metrizamide dye injection into 
the trachea revealed tracheal stenosis ex- 
tending down and involving the left main- 
stem bronchus. The right main-stem bron- 
chus was not visualized and was considered 
to be atretic. Ultrasound confirmed a 
large cystic mass in the right lung. The 
infant’s clinical course was characterized by 
progressive respiratory failure and death 
within six hours. 

At autopsy the tracheal stenosis and 
atresia of the right main-stem bronchus 
was confirmed. The cartilaginous rings of 
the trachea were circumferentially contin- 
uous (ie, “napkin rings”), resulting in dif- 
fuse tracheal stenosis. The cut surface of 
the right lung revealed several mucus-filled 
cystic spaces in the hilar region. This re- 
flected dilated bronchi as a result of the 
atretic right main-stem bronchus, thus pre- 
venting upward movement of the mucous 
secretions. Cardiac anomalies included a 
truncus arteriosus and a large ventricular ` 
septal defect. 
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COMMENT 

These two case reports describe a 
previously unrecognized lethal malfor- 
mation, ie, tracheal stenosis, in infants 
of diabetic mothers. In addition, in 
both infants a significant cardiac mal- 
formation was noted. This association 
with a severe cardiac malformation in 
both cases (an organ frequently in- 
volved in the infant of the diabetic 
mother) suggests that the tracheal 
stenosis was a direct result of the 
“teratogenic effects” of the maternal 
diabetes. 

Numerous previous reports provide 
evidence for higher malformation 
rates in infants of diabetic mothers. 
Thus, Mglsted-Pedersen et al,’ in a 
large comparison study of diabetic and 
nondiabetic infants, noted a three 
times greater frequency of major 
malformations in the diabetic group 
compared with the control group. Fur- 
thermore, fatal malformations and 
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alies among offspring of diabetic women. J Re- 
prod Med 1971;7:61-70. 

3. Naeve C: Congenital Malformations in Off- 
spring of Diabetics, thesis. Harvard University, 
Boston, 1967. 


multiple organ system malformations 
(ie, cardiac, skeletal, renal) were ap- 
proximately six times more likely to 
occur in the diabetic group. Kucera,’ in 
a retrospective review, noted a 4.8% 
incidence of congenital malformations 
in infants of diabetic mothers when 
compared with a newborn control pop- 
ulation. Naeve® noted a twofold in- 
crease in congenital malformations in a 
comparison study of diabetic and 
nondiabetic infants. 

The teratogenic effects of maternal 
diabetes in the infant apparently occur 
early in gestation. Mills, using a de- 
velopmental morphological approach, 
demonstrated that all anomalies oc- 
curred before the seventh week of ges- 
tation. This is consistent with the 
lesions described in this report, since 
development of the respiratory system 
begins toward the end of the third 
week with cartilaginous rings being 
recognized by the eighth or ninth 
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week.’ The etiology for the malforma- 
tions in the infant of the diabetic 
mother is unclear. Factors implicated 
in the genesis of the malformations 
(although not well substantiated) in- 
clude hyperglycemia, hypoglycemia, 
hypoxia, and ketoacidosis.’ It has been 
suggested that the frequency of major 
anomalies may be reduced by close 
metabolic control before and during 
early gestation.* We cannot draw any 
conclusion from the two patient re- 
ports since the diabetes in one mother 
was poorly controlled and in the sec- 
ond there was excellent control. 

It is unclear why a lethal complica- 
tion such as tracheal stenosis has not 
been previously recognized in infants 
of diabetic mothers. A possible expla- 
nation may be that such infants are 
stillborn or die early, without an au- 
topsy examination. This report should 
increase the awareness of this associa- 
tion in infants of diabetic mothers. 
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Birth Weight, Respiratory Distress Syndrome, 
and Cognitive Development 


A Four-Year Follow-up of Preterm Infants 


Wendy L. Ludman, PsyD; Jeffrey M. Halperin, PhD; John M. Driscoll, Jr, MD; 
Yvonne T. Driscoll, MD; Ira Belmont, PhD 


èe This study examined the relation- 
ship of respiratory distress syndrome 
(RDS) and birth weight to cognitive de- 
velopment in 30 white, middle-class, 
low-birth-weight, preterm infants. Cog- 
nitive ability was assessed at 12, 36, and 
48 months of age. No significant differ- 
ence was found at any age between chil- 
dren who had and did not have RDS 
during the neonatal period. Children 
with birth weights of 1500 g or less were 
found to have lower scores than those 
with birth weights greater than 1500 g 
in the first year of life. However, the 
difference diminished with increasing 
age. 

(AJDC 1987;141:79-83) 


reterm infants are known to be at 

high risk for later developmental, 
cognitive, and neurologic sequelae,” 
yet many have good outcomes despite 
early difficulties. At present, it is diffi- 
cult to determine which of these chil- 
dren will do well. However, low birth 
weight and the presence of respiratory 
problems have been thought to be as- 
sociated with later difficulties.*” 

Several investigators have clearly 
demonstrated the relationship be- 
tween birth weight and later intellec- 
tual development in preterm infants. 
Infants with very low birth weight 
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(VLBW) are known to be at high risk 
for subsequent intellectual impair- 
ment.*? 

Researchers have also examined the 
relationship between the presence of 
neonatal respiratory distress syn- 
drome (RDS) and subsequent intel- 
lectual functioning. Whereas some 
studies suggest that neonatal RDS is 
associated with later deficits in intel- 
lectual functioning,*” this issue still 
remains unresolved.°’" The rela- 
tionship between neonatal RDS and 
subsequent cognitive development has 
remained elusive in part because of 
numerous methodologic inconsisten- 
cies. Two studies finding no difference 
between children who had and did not 
have RDS used relatively insensitive, 
global, and less objective measures of 
cognitive functioning.*’ Furthermore, 
most investigations did not use a non- 
RDS control group.’*"" The one 
study’ to utilize a non-RDS group for 
comparison purposes used one com- 
posed of normal, full-term infants, 
thus making it impossible to deter- 
mine whether the group differences 
were selectively due to RDS or to 
other factors associated with pre- 
maturity. 

Finally, few studies have adequately 
examined the interaction between 
RDS and birth weight with regard to 
their effect on subsequent cognitive 
development. Many children with neo- 
natal RDS are those who also have low 
birth weight (>1500 g but <2500 g) or 
VLBW (<1500 g). While studies exam- 
ining the outcome of preterm infants 
with RDS who were of relatively low 
birth weight found a high percentage 


of neurodevelopmental sequelae,” an 


examination of a group with higher 
birth weights reported a better out- 
come." Therefore, it is difficult to as- 
certain whether RDS and birth weight 
interact to produce poor performance 
on later intelligence tests or whether 
they act independently in asserting 
their effects. 

The present study assessed the sub- 
sequent developmental and intellec- 
tual functioning of preterm infants, 
utilizing a well-defined and socially 
homogeneous (white middle-class) 
sample. Specifically, it examined the 
relationship of birth weight and RDS 
to future development, as measured by 
objective assessments at 12, 36, and 48 
months of age. 

It was hypothesized that children 
who had a stormy neonatal course, as 
seen in RDS or complications of 
VLBW, would perform more poorly on 
follow-up examinations than would 
“healthy” premature infants. Further- 
more, it was postulated that these 
variables together would produce in- 
teractive effects on subsequent devel- 
opment, such that children with both 
RDS and VLBW would have poorer 
cognitive functioning than those with 
only one of these risk factors. 


SUBJECTS AND METHODS 
Subjects 


The sample consisted of 30 prematurely 
born white children from middle-class fam- 
ilies. All of the 18 male and 12 female 
subjects had birth weights equal to or less 
than 2500 g and/or gestational ages of 37 
weeks or less. Middle-class status was de- 
fined by the child’s family having met both 
of the following criteria: (1) a score of 5 or 
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*SGA indicates small for gestational age; AGA, 
average for gestational age; and LGA, large for 
gestational age. 


greater on the Scales of Educational At- 
tainment and Employment Status’ and (2) a 
score of 5.5 or more on an adapted version of 
the US Census Bureau Scale” assessing 
income, occupation, and education. 

The children were selected from among 
all (N =82) white preterm infants admitted 
to the Neonatal Intensive Care Unit at 
Columbia Presbyterian Medical Center, 
New York, between June 1977 and June 
1978. Twenty of these children died during 
the first few months of life, 13 parents 
refused to participate and were unavailable 
for follow-up, and 19 infants were elimi- 
nated because they did not meet criteria for 
middle-class status or because they missed 
one of the three assessments required for 
participation. Thus, 30 children partici- 
pated in this study. 

As shown in Table 1, most of the children 
had weights appropriate for gestational age 
(AGA), four were small for gestational age 
(SGA), and one child was large for gesta- 
tional age (LGA) according to the norms of 
Battaglia and Lubchenco.” 

Sixteen of the 30 children had RDS, 
which was defined as the presence of classi- 
cal findings of hyaline membrane disease, 
including clinical signs of tachypnea, grunt- 
ing, retractions, and significant oxygen 
requirements. This included a minimum of 
a 30% oxygen requirement and/or continu- 
ous positive airway pressure (CPAP) for a 
minimum of 48 hours. Further, confirma- 
tion of the diagnosis by chest roentgeno- 
gram criteria, including a reticulogranular 
(“ground-glass”) pattern, and/or by air 
bronchogram was required. 

Sixteen of the 30 children had VLBW 
(=1500 g). Among those with VLBW, seven 
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Variable 
Maternal age >35 y 
Gravidity =5 
History of spontaneous abortion 
Pregnancy complications 
Prolonged rupture of membranes (>24 h) 
Birth asphyxia 


Apgar score <5 
1 min 


5 min 
Head circumference less than tenth percentile 
SGA 


Apnea 
PDA 


Hyperbilirubinemia (peak >12 mg/dL [205 umol/L]) 


Hypoglycemia (=30 mg/dL [1.7 mmol/L]) 
Hypocalcemia (=6.5 mg/dL [1.7 mmol/L]) 
Exchange transfusion 

Respiratory acidosis (Pco, =40 mm Hg) 
Metabolic acidosis (BE =6 mEq/L) 
Hypoxia (Pao, =50 mm Hg) 

Hyperoxia (Pao, =80 mm Hg) 


No 
(n=14) 


(n= 16) 





*RDS indicates respiratory distress syndrome; VLBW, very low birth weight; SGA, small for gestational 
age; PDA, patent ductus arteriosus; Pco,, carbon dioxide pressure; BE, base excess; and Pao,, arterial 


oxygen pressure. 
tP<.05 (x2). 


had RDS. Therefore, seven children had 
RDS and VLBW, nine had VLBW without 
RDS, nine had RDS without VLBW, and 
five had neither RDS nor VLBW. Whereas 
the VLBW and non-VLBW groups differed 
significantly in birth weight and gesta- 
tional age (P<.001), no such differences 
were found between the RDS and non-RDS 
groups (P>.10). 

Birth histories were closely examined to 
determine the frequency of several peri- 
natal risk factors. The relationship be- 
tween a variety of perinatal risk factors 
(Table 2) and subsequent cognitive devel- 
opment were examined, and no significant 
trends appeared. With respect to the pres- 
ence or absence of either RDS or VLBW, 
relatively few of the perinatal variables 
differed significantly between groups (x? 
analyses). As shown in Table 2, however, 
the mothers of VLBW infants had a higher 
prevalence of prolonged rupture of mem- 
branes (>24 hours) prior to delivery, and 
the VLBW infants had a higher frequency 
of patent ductus arteriosus (PDA) com- 
pared with the other infants. 

In addition, as might be expected, the 
children with RDS had a higher incidence of 
hyperbilirubinemia, respiratory acidosis, 


and hyperoxia than did those children with- 
out RDS. Other perinatal risk factors, such 
as meconium aspiration, bronchopulmo- 
nary dysplasia, seizures, bleeding of the 
central nervous system (CNS), sepsis, 
thrombocytopenia, polycythemia, and 
necrotizing enterocolitis, which are not in- 
cluded in Table 2, were omitted from fur- 
ther analysis because they had an overall 
frequency of occurrence of two or fewer. 

Consent for participation in the follow-up 
program was obtained from the families 
before hospital discharge. Obstetric and 
neonatal medical records were reviewed 
and summarized by a nurse, a physician, 
and one of the authors (W.L.L.). 


Methods 


All children were administered develop- 
mental or intelligence tests at chronological 
ages of 1, 3, and 4 years by psychologists 
who were blind to all details of their peri- 
natal history except for gestational age. 
The testing consisted of administration of 
the Mental Developmental Index (MDI) 
and the Psychomotor Developmental Index 
(PDI) of the Bayley Scales of Infant Devel- 
opment” at 1 year of age. All children at 3 
years of age were evaluated using the Mer- 
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rill-Palmer Scale of Mental Tests,” and at 4 
years of age the Stanford-Binet Intelli- 
gence Scale (Form L-M)” was adminis- 
tered. All test scores were derived using 
the child’s chronological age, without cor- 
rection for gestational age. 

Data were analyzed using two-way analy- 
ses of variance (birth weight x RDS) for 
each of the developmental and intelligence 
tests. Respiratory distress syndrome was 
dichotomized as being either present or 
absent. Birth weight was dichotomized as 
less than or equal to 1500 g and greater than 
1500 g. 


RESULTS 


Table 3 shows the developmental 
and intellectual test scores of the chil- 
dren throughout the study. Mean 
scores for the three ages assessed 
were all within or near the average 
range, with the exception of the PDI. 
However, as seen by the ranges, chil- 
dren’s scores varied considerably. 

Whereas at 12 months of age the 
children appeared to be motorically 
delayed, their cognitive functioning 
was within the average range. Fur- 
thermore, there was a significant im- 
provement (t=5.384, df=28, P<.001) 
in the children’s test scores from 12 to 
36 months of age, which did not change 
significantly ({=1.807, df= 28) from 36 
to 48 months of age. 

Table 4 shows the comparison be- 
tween VLBW and non-VLBW chil- 
dren on developmental and intellectual 
tests at all three points of time. Al- 
though VLBW children had lower 
scores than those with birth weights 
greater than 1500 g at all three ages, 
the groups differed significantly only 
at 1 year of age. Thus, while it appears 
that lower birth weight is related to 
decreased developmental and intellec- 
tual scores, this difference diminishes 
with increasing age. 

Table 5 shows the scores of children 
who had RDS at birth compared with 
those who did not have the syndrome. 
No significant differences were found 
between the groups at 1, 3, or 4 years of 
age. Although the differences between 
the two groups were not significant at 
any age, those children without RDS 
showed slightly higher mean scores at 
all three ages. In addition, no signifi- 
cant interactions were found between 
RDS and birth weight for the MDI 
(F =0.098, P>.10) or PDI (F=0.846, 
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Table 3.—Test Scores of Subjects Throughout Study* 


Age When 
Tested, y 


Bayley MDI 
Bayley PDI 
Merrill-Palmer IQ 
Stanford-Binet IQ 


94.03 
83.43 
111.86 
105.57 





*MDI indicates Mental Developmental Index; PDI, Psychomotor Development Index. 
tOne child could not be tested at 3 years of age on the Merrill-Palmer Scale due to multiple handicaps. 


Table 4.—Comparison of Test Scores of Premature Children by Birth Weight* 


<1500 g 
(n= 16) 


—GrGw 


Age When 
Tested, y Mean 
Bayley MDI 

Bayley PDI 

Merrill-Palmer IQ 


Stanford-Binet IQ 





Birth Weight 


>1500 g 
(n=14) 


SD 


13.8 99.2 
15.9 92.9 
16.7 116.4 
16.3 110.5 


*Mean birth weight is 1157.5 g for the very-low-birth-weight group and 2175 g for the low-birth-weight 
group. MDI indicates Mental Developmental Index; PDI, Psychomotor Developmental Index; and NS, no 


significant group differences. 


tOne child could not be tested at 3 years of age on the Merrill-Palmer Scale due to multiple handicaps. 


Bayley MDI 
Bayley PDI 
Merrill-Palmer IQ 
Stanford-Binet IQ 


15.0 
17.2 
15.0 
21.4 





*RDS indicates respiratory distress syndrome; MDI, Mental Developmental Index; PDI, Psychomotor 
Developmental Index; and NS, no significant group differences. 
tOne child could not be tested at 3 years of age on the Merrill-Palmer Scale due to multiple handicaps. 


P>.10) at age 1 year or for the IQ 
scores at ages 3 (F = 0.556, P>.10) or 4 
years (F =1.740, P>.10). 

It is noteworthy that of the entire 
sample only three children had IQ 
scores below 80 at 4 years of age; all 
had RDS, while only one had VLBW. 
The child with both RDS and VLBW 
also had a CNS bleed during the neo- 
natal period and abnormal neurologic 
examination findings (hypotonic 
quadriparesis and a quadrigeminal 
cyst) at 4 years of age. The other two 
children exhibited suspect findings on 
neurologic examinations at 4 years, 
with one child having moderate hyper- 


tonicity, an abnormal gait, and poor 
balance, while the other showed a fine 
motor delay. 


COMMENT 


The present study examined the de- 
velopment of 30 white, middle-class, 
preterm infants as related to birth 
weight and the presence or absence of 
RDS. The children were followed up 
for four years, and their develop- 
mental and intellectual functioning 
was assessed at 1, 3, and 4 years of age. 

It was hypothesized that VLBW 
children would have poorer cognitive 
development than non-VLBW chil- 
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dren, as suggested by past research.**" 
The present study found this to be true 
only during the first year of life, while 
later differences were not significant. 
The lack of significant differences at 
later ages appears to be due more to an 
increase in variability with increasing 
age than to a diminishing mean group 
difference. Thus, while differences at 
ages 3 and 4 years are not statistically 
different, the difference may still be 
clinically meaningful. 

The improved test performance in 
many preterm infants as they grow 
older may also be due to the differen- 
tial focus of the various assessment 
instruments. Whereas the Bayley 
Seales (at 1 year of age) focus almost 
exclusively on nonlinguistic and mo- 
toric aspects of development, the Mer- 
rill-Palmer and Stanford-Binet scales 
(at ages 3 and 4, respectively) place a 
greater emphasis on verbal skills. It is 
certainly possible that the deficits 
present in children born prematurely 
are more apparent in the motoric than 
in the linguistic domain. If specific 
assessments of motoric functioning 
were to be carried out, the 3- and 
4-year-olds may still appear impaired. 

Finally, the differences found at age 
1 year may not have been significant 
had the test scores been corrected for 
gestational age. Evidence for not us- 
ing a correction factor to account for 
possible negative effects of early birth 
is suggested by several studies.” 
However, these data are certainly not 
conclusive.” The decision not to cor- 
rect for prematurity was based on the 
lack of clarity in the literature as to 
when one should no longer make this 
correction. While many investigators 
agree that assessment at 1 year of age 
should utilize a correction factor and 
that assessment at 4 years of age 
should not, the use of corrected scores 
between these two ages is question- 
able. Thus, to retain consistency across 
assessments, no correction was made. 

It was also hypothesized that chil- 
dren who had RDS would have lower 
scores during infancy and early child- 
hood than those without a history of 
RDS. Although some researchers** 
have suggested that children with 
RDS during the neonatal period may 
be cognitively disadvantaged during 
the first few years of life, the present 
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study found no difference between 
those who had and did not have RDS. 
Our findings, nonetheless, duplicate 
those reported by others.°’" Further- 
more, while it was hypothesized that 
children with both RDS and VLBW 
would have the poorest outcome, no 
interaction between the two factors 
was found. These negative findings 
may, in part, be due to the relatively 
small number of subjects in this in- 
vestigation and thus must be inter- 
preted cautiously. However, the mag- 
nitude of the effects in our sample 
suggests that the interaction between 
these variables does not have a robust 
effect on subsequent development. 
Several factors may, in part, account 
for the more positive outcome found in 
our investigation, compared with pre- 
vious studies. Recent medical and 
technological advances may have al- 
lowed children who would have had 
neurologic and cognitive sequelae to 
develop with fewer problems. Im- 
proved medical care has enabled chil- 
dren with severe forms of RDS, who 
previously would not have survived 
(or, had they survived, would have 
sustained substantial brain damage) to 
develop into healthy youngsters.*” As 
the beneficiaries of more recent medi- 
cal advances, these children, while 
having neonatal difficulties of equiva- 
lent magnitude to those in previous 
investigations, would be more likely to 
have a positive outcome. It is also 
possible that, as neonates, the children 
in the present study were not as im- 
paired as those assessed in earlier 
reports. It is important that future 
studies examine children with varying 
severities of RDS (ie, mild, moderate, 
and severe) to determine whether a 
relationship exists between severity 
and subsequent intelligence. 
Differences between these and ear- 
lier findings may also reflect the na- 
ture of the sample studied. This in- 
vestigation is unique in that the 
sample was exclusively white middle 
class. These families frequently have 
access to better health care, nutrition, 
and housing than have lower-class pop- 
ulations. In addition, they often have 
stronger support systems, which pro- 
vide a less stressful environment. As 
such, by the time they are 3 years of 
age, the environment may have had a 


more positive impact on development 
than for children from disadvantaged 
backgrounds. These factors are likely 
to maximize the child’s later recovery 
from prenatal, perinatal, and post- 
natal difficulties and enhance the 
child’s subsequent development.””™ 

It should also be noted that some in- 
dividuals in our potential sample were 
not participants in this investigation 
because of parental refusal, unavail- 
ability for follow-up, or failure to keep 
all three appointments. Those nonpar- 
ticipants may have had more problems 
resulting in greater cognitive deficits. 
While we do not have the data to either 
substantiate or refute this possibility, 
there is no apparent reason why this 
should be true. 

Finally, it should be noted that the 
children in the present study had aver- 
age IQ scores. In a white middle-class 
population, this may be viewed as be- 
ing somewhat low, since their average 
IQ is typically higher than the popu- 
lation mean. Perhaps, under more 
optimal perinatal conditions, these 
children may have achieved higher- 
than-average levels of intellectual 
functioning. This issue could be ex- 
plored further through the use of a full- 
term sibling control group, which 
would elucidate the relationship be- 
tween perinatal factors and environ- 
mental conditions. 


This work was supported in part by grant HL 
14128 from the National Institutes of Health, 
Bethesda, Md. 
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Sublingual Administration of Desmopressin 


Effectiveness in an Infant With Holoprosencephaly 


and Central Diabetes Insipidus 


Michael S. Kappy, MD, PhD, Eric Sonderer, MD 


e A 3-month-old child with bilateral 
cleft lip and palate and holoprosen- 
cephaly was hospitalized after he devel- 
oped diabetes insipidus presumably due 
to hypothalamic dysfunction. He was 
initially treated with subcutaneous vaso- 
pressin injection but was switched to 
therapy with desmopressin acetate 
(DDAVP) before discharge. Because of 
his abnormal nasopharyngeal anatomy, 
we decided to administer the desmo- 
pressin acetate sublingually, and this 
was effective. A single daily dose of 2 g 
(0.4 wg/kg) resulted in a prompt anti- 
diuresis, and the effect gradually les- 
sened over a 24-hour period. Serum 
electrolyte values were restored to nor- 
mal and have remained normal after 
three months of treatment. After addi- 
tional study, the sublingual route might 
be considered for the administration of 
small-polypeptide therapeutic agents 
when other routes are impractical. 

(AJDC 1987;141:84-85) 


[esmopressin acetate (DDAVP) is a 
synthetic derivative of the anti- 
diuretic hormone argipressin. It has a 
low pressor-antidiuresis ratio and may 
be given intranasally as well as by 
injection. It has been reported to be 
effective intranasally in treating cen- 
tral diabetes insipidus (CDI)' and may 
also be given by that route as a test for 
CDI at the conclusion of a water depri- 
vation test.’ 
Inevitably, there will be some chil- 
dren with CDI who are ready for dis- 
charge from an acute-care hospital but 
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who cannot be given intranasal desmo- 
pressin. These include children with 
nasal packing or tubes, young children 
or others who cannot inhale the des- 
mopressin, and children with abnor- 
mal nasopharyngeal anatomy. We re- 
port our experience with an infant who 
developed CDI and who had disor- 
dered nasopharyngeal anatomy due to 
holoprosencephaly accompanied by se- 
vere bilateral cleft lip and palate. 


PATIENT REPORT 


The patient was born to a 37-year-old 
gravida 9, para 8 woman at 38 weeks’ gesta- 
tion after a normal pregnancy. The birth 
was by cesarean section because of a prior 
cesarean section in the mother, and the 
infant’s Apgar scores were 9 and 9 at one 
and five minutes, respectively. The birth 
weight was 2800 g (appropriate for gesta- 
tional age), length was 50 cm, and head 
circumference was 32.5 cm (tenth percent- 
ile). The mother denied drug or alcohol 
ingestion; she did not undergo roentgenog- 
raphy and did not have any clinical illness 
during her pregnancy. 

Family history is significant in that one of 
the mother’s children died during heart 
surgery for a severe congenital heart de- 
fect, and two of her other children (one with 
Rubinstein-Taybi syndrome) have mental 
retardation. 

Holoprosencephaly with bilateral cleft 
lip and palate was diagnosed at birth. The 
patient also presented at birth with sei- 
zures, which were reasonably well con- 
trolled with a combination of anticonvul- 
sants. He did well and grew normally but 
was hospitalized at the Children’s Health 
Center of St Joseph’s Hospital, Phoenix, at 
the age of 3 months for evaluation and 
treatment of vomiting, a worsening of his 
seizure disorder, and diminished mental 
status. 

Physical examination revealed an infant 
with mild to moderate dehydration and 


obvious holoprosencephaly with cleft lip 
and palate (Figure). In addition, the child 
had micropenis with a 0.5-cm phallus, 
poor scrotal development, and left-sided 
cryptorchidism. On admission the patient 
had a serum sodium concentration of 
165 mEq/L (165 mmol/L), a serum chloride 
concentration of 123 mEq/L (123 mmol/L), 
but a normal serum urea nitrogen level of 
5 mg/dL (1.8 mmol/L) and creatinine level 
of 0.5 mg/dL (40 pmol/L). His calculated 
plasma osmolality was 330 mOsm/kg 
(330 mmol/kg). At the same time, his urine 
output was 30 mL/h (three times main- 
tenance) and its osmolality was only 
91 mOsm/kg (91 mmol/kg) with a specific 
gravity of 1.005. Results of thyroid function 
studies were normal, but a serum prolactin 
concentration was elevated. A presumptive 
diagnosis of diabetes insipidus was made, 
and the patient was given a test dose of 
0.5 U (0.1 U/kg) of aqueous vasopressin 
injection subcutaneously. This caused a 





Face of patient, showing obvious holopros- 
encephaly with cleft lip and palate. 
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prompt reduction in urine output and an in- 
crease in the urinary specific gravity to 
1.017. 


RESULTS 


The patient was initially managed 
with subcutaneous vasopressin injec- 
tion two to three times a day for two 
days. His serum sodium concentration 
gradually decreased to 153 mEq/L 
(153 mmol/L) and serum chloride to 
119 mEq/L (119 mmol/L). It was de- 
cided to switch therapy to desmopres- 
sin acetate, but since he had abnormal 
nasopharyngeal anatomy, the dose 
was administered sublingually. A dose 
of 2.0 pg (0.1 mL of a 1:5 dilution) 
caused prompt antidiuresis. Urine 
output was reduced to 10 mL/h, witha 
specific gravity change from 1.017 to 
1.023 by one hour. The effect lessened 
by 12 to 16 hours, and the patient re- 
quired an additional dose by 24 hours. 

After three days on this regimen, 
the patient’s serum sodium and chlo- 
ride concentrations normalized, and 
his urine output remained normal at 
250 to 300 mL/d. Based on this limited 
observation, it appears that the dos- 
ages for the sublingual and intranasal 
routes are equivalent. 

There is an increased risk of water 
intoxication in infants with diabetes 
insipidus who are treated with desmo- 
pressin once or twice a day instead of 
with shorter-acting preparations. 
Nevertheless, the home situation and 


compliance factors necessitated its 
use. Longer-term follow-up of our pa- 
tient at monthly intervals for three 
months continued to show narmal se- 
rum electrolyte levels. 


COMMENT 


The patient’s central nervous sys- 
tem abnormality in this case led to 
hypothalamic dysfunction. This was 
evidenced in part by the elevation of 
serum prolactin concentration. In ad- 
dition, the patient’s inadequate genital 
development was most likely due to 
diminished _gonadotropin-releasing 
hormone function during fetal life. His 
diabetes insipidus was also of pre- 
sumed hypothalamic origin and re- 
sponded quite well to subcutaneous 
vasopressin and then to sublingual 
desmopressin once a day. 

It is apparent that relatively small 
polypeptides may be absorbed into the 
bloodstream intact. Gonadotropin-re- 
leasing factor analogues (molecular 
weight [mol wt], 1200 daltons),* desmo- 
pressin (mol wt, 1200 daltons), gluca- 
gon (mol wt, 3500 daltons),* and even 
insulin (mol wt, 5600 daltons)? may be 
effective when given intranasally due 
to the rich capillary blood supply of the 
nasal mucosa. The doses required are 
greater than those for subcutaneous or 
intravenous administration, and ab- 
sorption from the intranasal route is 
more variable, but the use of that site 


is nonetheless effective. Therefore, it 
should not be surprising that other 
accessible areas of the body that have 
plentiful submucosal capillaries may 
be alternate sites for administration of 
these and similar substances. These 
sites include the oral mucosa (sub- 
lingual or buccal), gastrointestinal 
mucosa (small bowel or rectal), and 
respiratory mucosa (laryngotracheal) 
and might be considered for the admin- 
istration of small-polypeptide thera- 
peutic agents when other routes are 
impractical. 
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The Hansens know the 
importance of safety.. 


In every aspect of their lives, the 
Hansens are safety-conscious. And 
thanks to their pediatrician, they 
know the importance of safety in fever 
and pain medication. That’s why the 
Hansen children are always given 
TYLENOL® acetaminophen for fever 
and pain relief. 

The Hansens’ pediatrician 
explained that aspirin can cause a wide 
variety of adverse reactions} while 
TYLENOL has a low incidence of side 
effects. 
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Additionally, clinical studies have 
proven that, milligram for milligram, 
TYLENOL is as effective as aspirin in 
relieving both fever and pain.’ 

With a family motto of “safety 
first,” it’s no wonder the Hansens 
accept the recommendation to always 
use TYLENOL for fever and pain relief. 
Recommend TYLENOL for the safety 
of all patients in your practice. 


Available in alcohol-free Drops and Elixir, as well as 
Chewable or Swaliowabie Tablets 
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(c) Antibiotic therapy is indi- 
cated. 
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(a) Milia (Fig 1) are superficial epi- 
dermal inclusion cysts that contain 
keratinized material. During the neo- 
natal period, whether present on the 
palate as Epstein’s pearls or on the 
_ skin, they spontaneously exfoliate and 
require no treatment. 

(b) Aspirin should not be given to 


Denouement and Discussion 


Fig 1.—Milia. 
Fig 2.—Chickenpox. 


Fig 3.—Bullous impetigo. 


children with chickenpox (Fig 2) be- 
cause of the association between chick- 
enpox and Reye’s syndrome. Aceta- 
minophen may be used instead. 

(c) Bullous impetigo (Fig 3) is fre- 
quently caused by Staphylococcus au- 
reus and, therefore, should be treated 
with antibiotics, usually a penicil- 


linase-resistant penicillin. Bacteria 
can be cultured from the fluid in the 
blisters. 
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A gravida 0, para 0, 27-year-old 

pregnant woman with an unusu- 
ally large belly at 30 weeks’ gestation 
underwent abdominal ultrasound 
(Figs 1 and 2). A multiple pregnancy 
was suspected. 


Radiological Case of the Month 


Denouement and Discussion 


Thoracoomphalopagus Twins With Big Omphalocele 


Fig 1.—Fetal anatomic ultrasonic survey at 30 weeks gestation. Sagittal view of fetal heads facing 
each other in close proximity. Head of twin B is hyperextended. 


Fig 2.—Fetal anatomic ultrasonic survey at 30 weeks’ gestation. Sagittal view of fetal abdominal area 
demonstrating conjoined omphalocele. P indicates placenta; F, fluid of omphalocele sac; L, liver; G, 
gastrointestinal tract, and B, conjoined part of fetal abdomen. 


Fig 3.—Roentgenographic picture of twins prior to operation, anterior view. Omp indicates 
omphalocele; C, conjoined lower parts of thorax and upper parts of abdomen; U, umbilical artery line; 


R, right; and L, left. 


Fig 4.—Postmortem findings in chests of twins A and B, anterior view. V indicates ventricle; A, aorta; 
white L, left lung; white R, right lung; T, trachea; black R, right; and black L, left. 


Fig 5.—Postmortem findings in gastrointestinal tracts of twins A and B, anterior view. CL indicates 
conjoined liver; S, stomach; D, duodenum; J, jejunum; ILB, ileal bifurcation; AP, appendix; P, pelvic 


organs; R, right; and L, left. 


At a gestational age of 30 weeks, 
prenatal ultrasonographic diagnosis 
of thoracoomphalopagus twins was 
made. They were suspected of having a 
single heart and an omphalocele. At 34 
weeks’ gestation, twins were delivered 
by cesarean section. In the delivery 
room, the infants were apneic and 
cyanotic. They were intubated imme- 
diately and were ventilated with 
positive pressure. The combined body 
weight of the twins was 2280 g; they 
faced each other and were conjoined at 
the distal half of the thorax and prox- 
imal two thirds of the abdomen. On 
initial physical examination, twin A 
had lordosis and a tracheoesophageal 
fistula, and twin B had kyphosis as 
well as a left diaphragmatic hernia. 
The twins shared a single, grapefruit- 
sized omphalocele and had two vessels 
in a single cord. The single umbilical 
artery led to the aorta of twin B (Fig 
3). Although the twins were thought to 
share one heart, a theoretical pos- 
sibility of salvaging one twin existed. 

At 6 hours of age, operative closure 
of the omphalocele by Silastic pros- 
thesis was performed, and a gastros- 
tomy tube was placed in twin A. The 
omphalocele sac contained a conjoined 
liver and stomach and the small and 
large bowel of each twin. During and 
following the operation, the clinical 
condition of the infants deteriorated. 
They required increased respiratory 
support and therapy with volume ex- 
panders, bicarbonate, and dopamine, 
because of hypotension, hypoxemia, 
and acidosis. They died at the age of 12 
hours. Postmortem findings included 
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an H-type tracheoesophageal fistula in 
twin A, bilateral hypoplastic lungs and 
anterolateral diaphragmatic hernias in 
both twins, partially conjoined in- 
testines, and a single conjoined heart 
within a single pericardial sac. There 
were two atria with an atrial septal 
defect; one atrium was posterior to the 
other. Duplicate superior venae cavae 
from each twin entered each atrium, 
and a common inferior vena cava en- 
tered the posterior atrium. One pul- 
monary vein from each twin entered 
the anterior atrium. There were two 
ventricles with a ventricular septal 
defect, one ventricle posterior to the 
other. Each ventricle gave rise to an 
aorta and a pulmonary artery (Fig 4). 
The anterior ventricle perfused twin 
A, and the posterior ventricle per- 
fused twin B. An examination of the 
gastrointestinal system revealed a 
conjoined liver and hepatic vein; two 
esophagi; two stomachs; two first 
parts of the duodenum; two gallblad- 
ders; two spleens, conjoined jejunum, 
proximal ileum, and second and third 
parts of the duodenum; and two distal 
ilea and foreshortened large bowels 
(Fig 5). There were two sets of normal 
female organs. 

Conjoined twinning is an extremely 
rare phenomenon that has an incidence 
of 10.25 per million births in the United 
States. Of 7 903 000 births monitored 
from 1970 to 1977 by the Birth Defects 
Monitoring Program, a nationwide 
congenital surveillance system, 81 sets 
of conjoined twins were identified. The 
common sites of union in this cohort 
were as follows: thoracoomphalopagus 


(28%), thoracopagus (18%), omphalop- 
agus (10%), parasitic twins (10%), and 
craniopagus (6%).' Over 50 pairs of 
conjoined twins have been operatively 
separated.” The first successful oper- 
ative separation of thoracoomphalop- 
agus-conjoined twins was performed 
in 1969°; both twins thrived normally 
after the operation. Since then, sev- 
eral successful operative separations 
of thoracoomphalopagus twins have 
been performed. However, in each of 
the reported cases, the twins had sep- 
arate hearts. A major problem deter- 
ring attempts of operative separation 
in thoracically conjoined twins is the 
high frequency of cardiac fusion. 
These infants may be classified into 
three groups: (1) single pericardium 
with two normal hearts, (2) conjoined 
atria with two separate ventricles, and 
(3) single conjoined heart.* On hypo- 
thetical grounds, salvage of one twin 
might be possible by surgical means.’ 
However, to date, only conjoined twins 
of group 1 have been successfully sepa- 
rated by operation. 
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Articles 


Right Ventricular Cardiac Dysfunction 
in B-Thalassemia Major 


Ariel Koren (Kurlat), MD; Itzhak Garty, MD; Dante Antonelli, MD; Eliahu Katzuni, MD 


è In patients with iron overload asso- 
ciated with severe, transfusion-depend- 
ent B-thalassemia, congestive heart fail- 
ure develops during the second decade 
of life. Biventricular heart function 
was studied by multigated radionuclide 
angiography in 22 patients with £-thal- 
assemia major. Six patients were symp- 
tomatic. Congestive heart failure devel- 
oped in five patients at the time of blood 
transfusions, and one other patient had 
been treated for multiple ventricular 
extrasystole. The mean (+SD) left ven- 
tricular ejection fraction was normal 
(63.0% +7.6%). Only one patient had a 
left ventricular ejection fraction under 
the normal level (<50%). The mean 
(+SD) right ventricular fraction (RVEF) 
was 33.3% + 9.4%. In only three patients 
was the RVEF normal (=40%); an RVEF 
under 30% was registered in six patients. 
We suggest that the early right ventricu- 
lar dysfunction in patients with §-thalas- 
semia may be due to pulmonary hyper- 
tension secondary to iron overload and 
iron deposits in the ventricles. 

(AJDC 1987;141:93-96) 


1? patients with iron overload associ- 
ated with severe, transfusion-de- 
pendent £-thalassemia, congestive 
heart failure develops during the sec- 
ond decade of life.’’ Cardiomegaly, bi- 
ventricular hypertrophy, and de- 
creased work capacity usually may be 
noted early in the first decade. Nonin- 
vasive techniques have been used to 
: assess myocardial function and cardiac 
structural abnormalities in patients 
with hemosiderosis secondary to 
transfusion-dependent hemolytic ane- 
mia.** Left ventricular dysfunction 
was demonstrated by Leon et al’ in 
patients with transfusion-dependent, 


Accepted for publication July 14, 1986. 

From the Departments of Pediatrics B (Drs 
Koren [Kurlat] and Katzuni), Cardiology (Dr 
Antonelli), and Nuclear Medicine (Dr Garty), 
Central Emek Hospital, Afula, Israel. 

Reprints not available. 


AJDC—Vol 141, Jan 1987 


congenital anemia. Reduced left ven- 
tricular ejection fractions (LVEFs) 
were also demonstrated by Covitz 
et al® in four patients with homozygous 
sickle cell anemia. In both studies the 
right ventricular performance was not 
reported. Recently, Manno et al’ re- 
ported abnormal right ventricular 
function in adult patients with sickle 
cell anemia. The purpose of this study 
was to determine biventricular func- 
tion in children with transfusion-de- 
pendent homozygous £-thalassemia 
using multigated radionuclide an- 
giography (MUGA). 


PATIENTS AND METHODS 


We studied 22 patients with B-thalas- 
semia major documented by hemoglobin 
electrophoresis and family studies. The 
mean age of these 22 patients (16 girls and 
six boys) was ll years (range, 2.5 to 17 
years). Ten patients had undergone sple- 
nectomy. Eighteen of the 22 patients were 
given regular transfusions at the time of 
the study. Transfusion schedules were de- 
signed to maintain a hemoglobin level above 
8 g/dL (80 g/L). Three of the four patients 
who were not receiving regular packed-cell 
transfusions had previously undergone 
splenectomy and they maintained a stable 
hemoglobin level above 7 g/dL (70 g/L). The 
other patient had thalassemia intermedia 
and required up to three transfusions per 
year. Until the end of this study, none of our 
patients had been treated with chelating 
agents. 

Each patient underwent a left anterior 
oblique MUGA study using in vivo labeled 
red blood cells with 10 to 20 mCi of techne- 
tium Tc 99m. A gamma camera with a low- 


energy, all-purpose, parallel-hole colli-. 


mator was used and data were stored in a 
data processor. Biventricular ejection frae- 
tions were calculated using conventional 
methods,*® as was biventricular wall mo- 
tion. In our laboratory, a right ventricular 
ejection fraction (RVEF) of 40% or higher 
and an LVEF of 50% or higher were consid- 


ered normal values. Those values were 
calculated from the results in more than 50 
children in whom a cardiac abnormality was 
suspected, and who subsequently proved to 
have normal hearts. No exercise studies 
were performed. 

The hemoglobin level was calculated as 
the mean of the pretransfusion and post- 
transfusion hemoglobin levels for each pa- 
tient. Serum ferritin levels were deter- 
mined at the time of the MUGA studies 
(Table 1). 

Informed consent was received from the 
parents of the patients before the MUGA 
study. 


RESULTS 


Clinical and laboratory data of the 
patients studied are shown in Table 1. 
Six of these patients had clinical car- 
diac abnormalities. Congestive heart 
failure at the time of blood transfu- 
sions was diagnosed in five patients 
during the last year. One other patient 
had been treated for multiple 
ventricular extrasystoles. 

The biventricular ejection fraction is 
shown in Table 1. The mean (+SD) 
RVEF was 33.3%+9.4%. The LVEF 
was 63.0% +7.6%. In only three pa- 
tients was the RVEF normal (=40%) 
(Fig 1).°" Right ventricular ejection 
fraction values of less than 30% were 
registered in six patients (Fig 2), in- 
cluding three of the patients with evi- 
dent cardiac symptoms. One of the 
patients (patient 2) also had lung 
atelectasis. The LVEF was above 50% 
in 21 patients. One patient (patient 13) 
had an LVEF under 50%. This patient 
had also a low RVEF of 27% and con- 
gestive heart failure during blood 
transfusions. He showed other signs of 
severe hemosiderosis, including hypo- 
parathyroidism, hypogonadism, liver 
cirrhosis, and a prediabetic result of an 
oral glucose tolerance test. 

Hypokinesis of the septal wall was 
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Table 1.—Clinical Data and Biventricular Ejection Fraction in 22 Patients with B- Thalassemia Major* 


Patient No./ 


Units of RBCs 


Mean 
Hgb, g/dL 


Ferritin, 


ng/mL 


Cardiac 
Murmurs 





Sex/Age, y Transfused (g/L) (ug/L) (intensity) ECG 
1/F/6 53 9.3 (93) 3128 N N N 
2/M/8 75 10.3 (103) 6221 SM (Il) to RVH, LVH 
3/F/9 47 10.3 (103) 1445 SM (Il) N N 
4/F/11 43 10.4 (104) 4003 SM (I) N N 
5/F/9 25 8.9 (89) 355 SM (I) N N 
6/F/18 219 10.3 (103) 2284 SM (l) N N 
7/M/10 82 10.2 (102) 5633 SM (Il) N RVH 
8/F/15 120 8.7 (87) 5725 SM (III) t N 
9/M/9 90 9.6 (96) 4243 SM (I) N N 

10/F/17 218 9.5 (95) 1714 SM (I) N N 
11/F/9 80 10.8 (108) 2327 SM (I) N N 
12/F/13 116 9.8 (98) 3778 SM (l) N N 
13/M/16 236 7.7 (77) 14 808 SM (I) f N 
14/F/10 88 8.4 (84) 5292 SM (I) N N 
15/F/15 145 8.7 (87) 5033 SM (I) t N 
16/F/13 ie Me 9.6 (96) 863 SM (Il) N N 
17/M/10 87 11.4 (114) 2024 SM (I) t RVH 
18/F/13 134 11.1 (111) 4106 SM (lll)? N 
19/F/10 50 10.2 (102) 4947 SM (Il) fi N 
20/M/18 50 8.5 (85) 873 SM (Il) t N 
21/F/6 56 9.5 (95) 5278 SM (Il) N N 
22/F/2V2 20 10.9 (109) 1334 N N N 


Mean+SD 11.2+4.0 


92.9+64 


9.7+1.2 (97+12) 3882+3044 





RVEF, LVEF, 
% % Symptoms 
47 51 
16 61 L atelectasis 
32 69 
33 53 
57 64 
27 75 
39 72 Mild CHF 
31 61 
45 59 
33 71 
14 66 
39 68 
27 47 CHF 
28 58 Mild CHF 
27 67 Ventricular premature beats 
38 63 
38 63 Mild CHF 
38 62 Mild CHF 
31 61 
37 77 
31 54 
38 66 


33.9+9.4 63.0+7.6 


*RBC indicates red blood cell; Hgb, hemoglobin level; P,, pulmonic component of second heart sound; ECG, electrocardiogram; RVEF, right ventricula’ 
ejection fraction; LVEF, left ventricular ejection fraction; N, normal; SM, systolic murmur; RVH, right ventricular hypertrophy; LVH, left ventricular hypertrophy 
arrow, increased; and CHF, congestive heart failure. 





Fig 1.—Multigated radionuclide study in 45° left anterior oblique projection in patient 5 showing 
normal right ventricular ejection fraction (64%) with slightly reduced left ventricular ejection fraction 
(57.5%). Wall motion is normal in both ventricles. Left, End-diastolic image. Center, End-systolic 
image. Right, Wall-motion image (superimposed end-diastolic contour and end-systolic image). 


noted in six patients and hypokinesis 
of the left apex was observed in one 
patient. 

If we divide the 22 patients accord- 
ing to the severity of the RVEF im- 
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pairment, there seems to be an inverse 
correlation between age, units of red 
blood cells transfused, the ferritin 
level, and the RV EF. Those results are 
summarized in Table 2 and Fig 3. 


COMMENT 
Cardiac complications are the mos’ 
common cause of death in patients wit} 
homozygous B-thalassemia. The mos 
serious complications include arrhyth 
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Fig 2.—Multigated radionuclide study in patient 6 showing reduced right ventricular ejection fraction 
(27%) and normal left ventricular ejection fraction (75%). Normal left ventricular wall motion with 
impaired right ventricular wall motion. Left, End-diastolic image. Center, End-systolic image. Right, 
Wall-motion image (superimposed end-diastolic contour and end-systolic image). 


Table 2.—Inverse Correlation of Age, Ferritin Level, and Units of RBCs Transfused* 


Group (N) 


RVEF <35% (12) 
RVEF 36%-39% (7) 
RVEF >40% (3) 8.0+1.7 


12.0+3.97 
11.3+4.7 


Total (22) 11.2+4.0 


Ferritin, ng/mL 


4923 + 3532 
2658 + 1860 
2575 + 2002 
3882 + 3044 


Units of RBCs 
(ug/L) Transfused 


114.75 +72.6 
81.5 +41.8 
56 +32.6 
92.9 +64.0 


RVEF, % 
27.5+6.2 
38.1+0.6 
49.6+6.4 
33.9+9.4 





*RBC indicates red blood cell; RVEF, right ventricular ejection fraction; and LVEF, left ventricular ejection fraction. Values are the mean+ SD. 
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Fig 3.—Right ventricular ejection fraction (RVEF) in 22 patients with B-thalassemia maior. 
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Correlation between age, ferritin level, units of red blood cells (RBCs) infused, and RVEF. 


mia, congestive heart failure, and 
pericarditis.” The pathophysiology of 
heart failure is unclear, although it is 
believed to be strongly related to the 
cardiac iron content®?”® and to the 
cumulative blood transfusion load.” 
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Patients in whom symptoms of cardiac 
dysfunction develop usually die during 
the following year. At the advanced 
stage, the congestive heart failure be- 
comes refractory to digitalis and diu- 
retic treatment. 


Early dysfunction of the left ventri- 
cle was detected by Leon et al. They 
studied 24 patients with B-thalassemia 
major who were 8 to 30 years of age 
(mean+SD, 17+1 years). All patients 
receiving less than 100 U of transfused 
blood had normal LVEF responses to 
exercise, but only 19% of those receiv- 
ing 100 U or more of blood had normal 
responses to exercise. At rest, the 
LVEF was normal in 21 of the 24 
patients studied by Leon and col- 
leagues.’ In ten patients with sickle 
cell anemia the LVEF was normal dur- 
ing exercise, and it was normal at rest 
in nine of ten patients.’ We found a low 
LVEF (<50%) at rest in only one pa- 
tient who showed other severe signs of 
iron overload. 

To our knowledge, the right ventri- 
cle has not been studied before in 
patients with severe iron overload. 
Manno et al‘ found a low RVEF at rest 
and/or during exercise in eight of ten 
patients with sickle cell anemia who 
were 19 to 53 years of age. Similarly, 
we found a low RVEF in most of our 
patients, although no clear-cut com- 
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parison could be made between our 
study and the patients studied by 
Manno et al.’ In sickle cell anemia 
there is a lower rate of iron overload 
than in patients with ßB-thalassemia 
who regularly receive transfusions. 
This may explain why we found a low 
RVEF in a younger group of patients 
than in the patients studied by Manno 
et al.’ 

Pulmonary hypertension secondary 
to repeated pulmonary infarctions also 
have been postulated as one of the 
causes of cardiac dysfunction in sickle 
cell anemia.” Pulmonary infarctions 
do not occur in B-thalassemia, but a 
lung iron overload was demonstrated 
by Arnett et al.” 

Only three of our patients had an 
RVEF above 40%. Six patients had 
RVEFs lower than 30%, including four 
patients who showed mild signs of con- 
gestive heart failure while they were 
receiving blood transfusions. One 
other patient was treated with quini- 
dine bisulfate for ventricular extra- 
systoles. ? 

The patients with lower RVEFs 
were older and received more blood 
transfusions than the patients with 
normal RVEFs. Their ferritin levels 
were also higher (Fig 1 and Table 2). 
The RVEF may be abnormal in many 
different pathologic states. Right 
ventricular infarction, mitral and/or 
aortic valve disease, and congenital 
lesions may cause a low RV EF.” Other 
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causes of a low RVEF are coronary 
artery disease, chronic volume over- 
load, pulmonary hypertension, and 
myocardial iron overload.’ None of our 
patients had evidence of coronary ar- 
tery disease or congenital or acquired 
heart valve disease. Korr et al” dem- 
onstrated a strong linear correlation 
between the mean pulmonary arterial 
pressure and the RVEF. The RVEF 
was normal in patients with right 
ventricle volume overload due to atrial 
septal defect, and the RVEF was de- 
pressed only in relation to pressure 
overload from pulmonary hyperten- 
sion.” 

Pulmonary hypertension secondary 
to repeated pulmonary infarctions was 
suggested as the cause of low RVEFs 
in a group of patients with sickle cell 
anemia.” Pulmonary hypertension in 
patients with B-thalassemia who are 
given regular transfusions and who 
have a heavy iron overload may be 
related to lung hemosiderosis. Lung 
iron overload was demonstrated by 
Arnett et al® in a patient with anemia 
of Blackfan and Diamond who received 
regular transfusions and who had se- 
vere hemosiderosis. A low RVEF has 
also been documented in patients with 
pulmonary hypertension” and in 
young patients with cystic fibrosis.” 

A reduced biventricular ejection 
fraction has been documented in car- 
diomyopathies with biventricular en- 
largement. The iron deposits in the 
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Phenobarbital Increases the Theophylline 


Requirement of Premature Infants 
Being Treated for Apnea 


Malektaj Yazdani, MD; Grace E. Kissling, PhD; Tai H. Tran, MD; 
Sheila K. Gottschalk, MD; Claudia R. Schuth, MD 


è To determine the effect of phenobar- 
bital sodium therapy and subependymal 
intraventricular hemorrhage (SEp-IVH) 
on the theophylline requirement of pre- 
mature infants suffering with apnea and 
seizure activity, we compared three 
groups of patients as follows: group 1, 
those with apnea of prematurity (ten pa- 
tients); group 2, those with apnea and 
SEp-IVH (ten patients); and group 3, 
those with apnea, SEp-IVH, and seizure 
activity for which they were receiving 
phenobarbital therapy (nine patients). 
Patients in groups 1 and 2 required lower 
dosages and blood levels of theophyl- 
line to control their apnea than did those 
in group 3, who required higher dosages 
and blood levels of methylxanthines. 
Theophylline dosages and blood levels 
did not significantly differ between 
groups 1 and 2. In group 3, the the- 
ophylline requirement for control of 
apnea was significantly increased after 
initiation of phenobarbital therapy. 
There seems to be a direct correlation 
between the increased requirement for 
theophylline and concomitant pheno- 
barbital administration. The data sug- 
gest that phenobarbital increases theo- 
phylline requirement when treating 
neonatal apnea. 

(AJDC 1987;141:97-99) 


nea, intracranial hemorrhage 

(ICH), and seizures are frequent, 
significant problems in the preterm 
infant and may coexist as distinct clin- 
ical findings. Hypoxic-ischemic en- 
cephalopathy, secondary to perinatal 
asphyxia, is the single most common 
cause of neonatal seizures in both term 
and preterm infants; but the frequent 
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association of ICH and hypoxic-ische- 
mic encephalopathy makes it diffieult 
to establish the primary cause of sei- 
zure activity seen in a preterm infant 
with ICH. 

Intracranial hemorrhage may also 
result in apnea even without demon- 
strated seizure activity. Many preterm 
infants with apnea are treated with 
theophylline and neonates with sei- 
zures are usually treated with phe- 
nobarbital. Infants with both apnea 
and seizures may receive simultaneous 
therapy with theophylline and phe- 
nobarbital. 

Previously, we observed that pa- 
tients with subependymal intraven- 
tricular hemorrhage (SEp-IVH) and 
apnea appeared to require higher 
doses of theophylline to control their 
apnea than those infants without evi- 
dence of SEp-IVH. Some of the pa- 
tients with SEp-IVH demonstrated 
seizure activity and were receiving 
phenobarbital sodium therapy. Thus, 
we postulated that the increased the- 
ophylline requirement could be sec- 
ondary to either respiratory depres- 
sion of SEp-IVH or respiratory 
depression related to phenobarbital 
therapy. To differentiate between the 
effects of SEp-IVH only and those 
related to phenobarbital therapy, we 
compared three groups of patients who 
had been treated for apnea alone, 
apnea with SEp-IVH, and apnea with 
SEp-IVH and seizure activity requir- 
ing phenobarbital therapy. 


POPULATION 


We reviewed the charts of all infants 
evaluated for apnea in the Neonatal Inten- 
sive Care Unit of Lakeside Hospital in 
Metairie, La (a private regional hospital 
with a level 3 unit), from July 1979 through 
June 1984. Nine patients were identified 


with apnea, SEp-IVH, and seizure activity 
requiring both theophylline and phenobar- 
bital therapy. These patients were labeled 
group 3. For comparison, we then selected 
the first ten patients with apnea of pre- 
maturity who required theophylline ther- 
apy (group 1) and the first ten patients with 
apnea and SEp-IVH requiring theophyl- 
line therapy (group 2). The diagnostic and 
treatment protocols remained uniform 
throughout this time period (July 1979 
through June 1984). 

All infants included in the analysis were 
premature (<2500 g and less than 37 weeks’ 
gestation), were appropriate for gesta- 
tional age, and suffered from hyaline mem- 
brane disease diagnosed on the basis of 
clinical and roentgenographic findings. 
Apnea, defined as cessation of breathing 
for more than 20 s associated with cyanosis, 
pallor, or bradycardia (heart rate, <80 
beats per minute for 5 s), was diagnosed by 
a 12-hour pneumogram recording. Treata- 
ble causes of apnea, such as hypoxemia, 
electrolyte imbalance, hypocalcemia, hy- 
pomagnesemia, infection, hypoglycemia, 
anemia, polycythemia, patent ductus ar- 
teriosus, congestive heart failure, gastro- 
esophageal reflux, hypothermia, and hy- 
perthermia, were ruled out by appropriate 
diagnostic tests. 

Subependymal intraventricular hemor- 
rhage was diagnosed by a cranial ultra- 
sound or computed tomographic scan of the 
brain and was graded according to the 
grading system of Papile et al.’ All infants 
in this study received a screening examina- 
tion during the first week of life and were 
followed up with repeated studies as clini- 
cally indicated. All of the newborns with 
seizure activity suffered one of the five 
major clinical varieties of neonatal sei- 
zures’ and had abnormal electroencephalo- 
grams (EEGs). Other possible causes of 
seizure activity, such as hypoglycemia, hy- 
pocalecemia, hypomagnesemia, electrolyte 
imbalance, infection, hyperthermia, and 
drug withdrawal, were ruled out by appro- 
priate diagnostic tests. Developmental 
anomalies were ruled out by physical ex- 
amination of the infant and cranial ultra- 
sound or computed tomographic scan of the 
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smparati eristics of Preterm Infants With Apnea (Group 1); 
j SEp-IVE ‘(Group 2) and Apnea, SEp-VH and Seizure (Group 3)* TE 
Group 3 
0.978 + 0.088 
28.2+ 1.8 
5.8+4.6 
8.0+2.1 





Group 1 Group 2 
1.429+0.229 1.242+0.387 

31.4+1.4 29.7+1.7 

46+3.8 §.1+3.2 


Birth weight, kg 
Gestational age, wk 

Age at onset of apnea, d 
Age at onset of seizures, d 


Age at onset of theophylline 
therapy for apnea, d 


Required ventilatory support 
Theophylline level, t mg/L 


Grade 3 
Grade 4 





8.3+2.5 
6 of 10 
10.5+4.8 


6.1+3.3 
7 of 10 
12.7+5.3 


7.6+1.6 
8 of 9 NS 
19.4+11.6 <,001 


*SEp-IVH indicates subependymal intraven- 
tricular hemorrhage. 


(mol/L) 
Mean theophylline dosage, t mg/kg/d 
Mean phenobarbital level, t mg/L 


(umol/L) i 


Theophylline dosage, mg/kg/d 
Before phenobarbital therapy} 


After phenobarbital therapyt 


(58.3 + 26.6) 
5.16+1.5 


(70.5 + 29.4) 
§.22+1.7 


(107.7 + 64.4) tis a 
6.75+2.4 <.0001 


33.8 + 16.3 ces 
(1455.52701.9). (....) 


T 


5.6+1.86 
7.0+2.45 





<,001§ 


*SEp-IVH indicates subependymal intraventricular hemorrhage. The values represent mean + SD; 


P values were determined from analys 


sis of variance or analysis of covariance and represent the 


significance of the differences among the three groups. 


tMean values for total duration of therapy. 


Values from five of nine patients who were receiving treatment for apnea prior to the onset of seizures. 
§This significance was determined by a paired t test. 


brain. No patient revealed obstructive or 
seizure-associated apnea, as determined by 
polygraph recordings with nasal and oral 
thermistors and EEG. 

Theophylline was administered with a 
usual loading dose of 5 to 6 mg/kg and an 
initial maintenance dose of 3 to 4 mg/kg/d 
for the treatment of neonatal apnea. Peak 
serum theophylline levels were drawn 30 
minutes after an intravenous dose and two 
hours after an oral dose and were checked 
24 to 48 hours after initial maintenance 
therapy was begun. The maintenance dos- 
age was adjusted until the patient had no 
apnea and a normal pneumogram. Peak 
theophylline levels were then monitored 
twice a week. 

None of the patients included in the 
study had any side effects related to the- 
ophylline therapy (eg, hyperglycemia, 
tachycardia, vomiting, jitteriness, seizure 
activity). Serum theophylline levels were 
determined by high-pressure liquid chro- 
matography using the method described by 
Fitzpatrick and McClelland.’ Theophylline 
therapy was discontinued when the patient 
had no clinical apnea for two months and a 
normal pneumogram. 

Phenobarbital sodium was administered 
for the treatment of seizure activity with a 
usual loading dose of 10 to 20 mg/kg and an 
initial maintenance dose of 3 to 5 mg/kg/d. 
The phenobarbital dose was adjusted until 
the patient became clinically seizure free 
with an on-therapy EEG that demon- 
strated no seizure activity. Levels were 
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then monitored once a week. Gas-liquid 
chromatography was used for determining 
serum phenobarbital levels.‘ 


STATISTICAL METHOD 


Group-specific means and SDs were ex- 
amined for all variables. Because of the 
small sample sizes and because the distri- 
butions of the variables were highly 
skewed, a nonparametric correlation co- 
efficient, Spearman’s rho, was used to mea- 
sure the strength and direction of associa- 
tions between pairs of variables. An exten- 
sion of Fisher’s exact test? was used to 
compare levels of categorical variables 
among the three groups. Peak theophylline 
level and blood phenobarbital level were 
the two dependent variables of major inter- 
est. The three groups differed with respect 
to peak theophylline levels as well as birth 
weight, gestational age, postnatal age at 
time of therapy, duration of treatment, and 
length of hospital stay. Therefore, analysis 
of covariance was used to compare the peak 
theophylline levels’ among the three 
groups. Analysis of covariance is similar to 
analysis of variance but it adjusts the de- 
pendent variables, peak theophylline level, 
and blood phenobarbital level to common 
covariate values before group comparisons 
are made. Covariates considered were 
birth weight, gestational age, postnatal 
age at time of therapy, duration of treat- 
ment, and length of hospital stay. A careful 
examination of the residual revealed no out- 


lying observations, suggesting that the lin- 
ear fit of the analysis of covariance model 
was appropriate. The sample size, however, 
was not sufficient to either accept or reject 
linearity with confidence. Parallelism of 
the regression lines for each group was 
investigated by testing interactions of the 
covariates with group membership. No evi- 
dence was found to support nonparallel- 
ism. 

The two covariates, birth weight and 
gestational age, are highly correlated. In 
the analysis of covariance model, adjust- 
ments for the effects of birth weight were 
first made, then the residual effects of 
gestational age were adjusted. Thus, the 
adjustments were sequential and not re- 
dundant. When significant differences 
were found among the three groups, Dun- 
can’s Multiple Range Test was used to 
determine exactly where the differences 
were. Duncan’s Multiple ‘Range Test is a 
multiple comparison technique that pre- 
serves the overall significance level of the 
hypothesis test while identifying the 
groups that differ significantly. 


RESULTS 


Table 1 contains descriptive statis- 
tics for each of the three groups. The 
three groups significantly differed ir 
birth weight and gestational age 
(P<.001 and P=.012, respectively). 
There was no significant difference 
among the three groups regarding the 
one- and five-minute Apgar scores 01 
the change in the Apgar scores fron 
one minute to five minutes (P>.6 in al 
cases). (Mean Apgar score values fo1 
groups 1, 2, and 3 were 5.6/7.3, 5.4/7.5 
and 5.6/7.4 at one and five minutes 
respectively.) The grades of SEp-IVE 
between groups 2 and 3 did not diffe: 
significantly (P=1.00) (Table 2). Thi 
three groups were comparable wit! 
regard to requirement for ventilator; 
support (extended Fisher’s exac 
P value, .45), postnatal age at th 
onset of apnea (P=.18), and age a 
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initiation of theophylline therapy 
(P =.65). 

After the theophylline level was sta- 
tistically adjusted for differences in 
birth weight and gestational age with 
use of the analysis of covariance, the 
mean peak serum theophylline level of 
the third group differed significantly 
(P<.001). Duncan’s Multiple Range 
Test showed that group 3 had a signifi- 
cantly higher adjusted peak serum 
theophylline level (19.4+11.6 mg/L or 
107.7+11.6 pmol/L [mean+SD]) than 
did groups 1 and 2 (10.5+4.8 mg/L or 
58.3+26.6 pmol/L [mean+SD] and 
12.7+5.3 mg/L or 70.5+29.4 pmol/L 
[mean + SD], respectively). 

The theophylline dosage required 
by group 3 was also significantly 
higher than that of groups 1 and 2 
(P<.0001) when mean dosages for 
total duration of therapy were com- 
pared. The mean theophylline dosage 
required by group 3 before phenobar- 
bital therapy was not significantly 
higher than that of groups 1 and 2 
(mean values for groups 1, 2, and 3 
were 5.16, 5.22, and 5.6 mg/L, respec- 
tively). 

Five of the nine patients in group 3 
demonstrated apnea one to 14 days 
before the onset of seizure activity; 
these patients all were receiving the- 
ophylline therapy at the time phe- 
nobarbital therapy was started. The 
five patients required significantly 
higher doses of theophylline to control 
their apnea after therapy with phe- 
nobarbital (7.0+2.45 mg/kg/d [mean 
+SD]) was started than they did be- 
fore the phenobarbital administration 
(5.6+1.86 mg/kg/d [mean+SD]) 
(P<.001; paired t test). The increased 
requirements for theophylline and the 
phenobarbital dosage were directly 
correlated (Spearman’s rho, .65, 
P=.001). 


COMMENT 


Our study indicates that premature 
infants with apnea alone or with apnea 
and SEp-IVH but no seizure activity 
(groups 1 and 2) required lower doses 
and blood levels of theophylline to con- 
trol their apnea than did premature 
infants having apnea, SEp-IVH, and 
seizure activity requiring phenobar- 
bital therapy (group 3). Theophylline 
(1,3-dimethylxanthine) is metabolized 
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by the cytochrome P-450 monexy- 
genase system. Phenobarbital is one 
of a wide variety of drugs known to 
stimulate this hepatic microsomal en- 
zyme system. Thus, biotransforma- 
tion of theophylline may be affected in 
patients who concurrently receive 
phenobarbital therapy. 

The activity or quantity of enzyme in 
the cytochrome P-450 monoxygenase 
system seems to be deficient in new- 
borns, leading to decreased oxidative 
metabolism of theophylline.’ New- 
borns have the eapacity to methylate 
theophylline at the N7 position to form 
caffeine (1,3,7-trimethylxanthine).** 
To our knowledge, to date no data have 
suggested that this pathway is affected 
by phenobarbital. In this study, how- 
ever, patients undergoing both the- 
ophylline and phenobarbital therapies 
required not only large doses of the- 
ophylline but also higher blood levels 
for control of their apnea. This phe- 
nomenon is incompatible with in- 
creased theophylline clearance. 

The fact that theophylline doses and 
blood levels did not differ between 
groups 1 and 2 eliminated SEp-IVH as 
a possible cause of the increased the- 
ophylline requirement. The the- 
ophylline requirement in group 3 for 
the control of apnea was not signifi- 
cantly elevated until after the start of 
phenobarbital therapy. 

Theophylline and phenobarbital re- 
quirements were directly correlated 
(Spearman’s rho=.65, P<.001). The 
mechanism of action of theophylline in 
neonatal apnea is unclear. Some data 
suggest that methylxanthines aet 
through direct stimulation of the cen- 
tral respiratory chemoreceptors, ®" 
and other reports indicate that the- 
ophylline increases the ventilation 
through the improvement of diaphrag- 
matic contractility.” 

Barbiturates are all general depres- 
sants, depressing the activity of 
nerves, skeletal muscles, smooth mus- 
cles, and cardiac muscles, as well as a 
number of cellular metabolic func- 
tions. Their respiratory depressant ef- 
fect involves both the drive to respira- 
tion and the mechanism responsible 
for the rhythmic character of respira- 
tory movements.” Although the onset 
of seizure activity requiring phenobar- 
bital therapy may have indicated dete- 


rioration of neurological function that 
aggravated the preexisting apnea, the 
data suggested that phenobarbital 
therapy itself may increase the re- 
quirement for theophylline when it is 
being used to treat neonatal apnea. 
Serum phenobarbital levels over 
15 mg/L (645.9 wmol/L) have resulted 
in respiratory depression in sponta- 
neously breathing infants of very low 
birth weight” and may aggravate 
preexisting apnea through this mech- 
anism. Alternately, phenobarbital 
may interfere at the cellular level with 
one or more of the actions of the- 
ophylline. This effect should be consid- 
ered during concomitant administra- 
tion of these drugs. 


Virginia Howard gave editorial assistance. 
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Disappointing Follow-up Findings 
for Indigent High-Risk Newborns 


Robert E. Lasky, PhD; Jon E. Tyson, MD; Charles R. Rosenfeld, MD; 
Debra Krasinski, MS; Sharon Dowling, MS; Norman F. Gant, MD 


è Indigent populations have received 
little attention in neonatal follow-up 
studies. We conducted “blinded” evalu- 
ations one year past term for 204 in- 
digent high-risk infants who were ven- 
tilator treated or had a very low birth 
weight (VLBW) (=1500 g) and 85 healthy 
term controls from families similar to 
those of the high-risk infants. Marked 
developmental delay (Bayley Mental De- 
velopmental Index, <70) or gross motor 
abnormality occurred in 2% of controls, 
27% of VLBW infants, 33% of ventilator- 
treated infants, and 39% of ventilator- 
treated VLBW infants. Despite consider- 
able effort to prevent attrition, 43% of 
high-risk survivors were unavailable for 
follow-up at the one-year visit. Even if all 
of these infants were assumed to be 
normal, the incidence of developmental 
delay exceeded that in 11 of 12 recent 
studies. Indigent high-risk infants de- 
serve considerable follow-up attention 
because of their high rate of attrition and 
developmental delay. 

(AJDC 1987;147:100-105) 


A favorable outcome has been noted 

for ventilator-treated or low-birth- 
weight infants in recent follow-up 
studies.’* However, the interpretation 
of many such studies is to some extent 
obscured by a focus on referral popula- 
tions** and by a failure to include con- 
trol infants and examiners “blinded” to 
neonatal events. Because most studies 
have involved largely middle-class 
populations and because incomplete 
follow-up is greatest among families in 
lower socioeconomic classes, outcome 
is most uncertain for indigent infants, 
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the group that may have the highest 
incidence of sequelae. 

We have conducted a blinded follow- 
up study to assess growth and develop- 
ment one year past term in an indi- 
gent population of high-risk and con- 
trol infants born in a university-staffed 
perinatal unit. Our high-risk infants 
had a very low birth weight (VLBW) 
(<1500 g) or required ventilatory as- 
sistance for at least 12 hours in the 
neonatal period. Control infants were 
healthy. term infants from families 
similar to those of the high-risk in- 
fants. 


SUBJECTS AND METHODS 


This investigation was approved by our 
institutional review board. Informed ma- 
ternal consent was obtained for each 
mother-inzant pair. All data were collected 
as part of a large perinatal database.’ Low 
error rates in data recording (1% to 2%) and 
in data entry (<1%) were demonstrated by 
audits of maternal and neonatal charts at 
both the beginning and end of the study." 


Hospital and Population 
Demographics 


The subjects were born between Sept 1, 
1977, and Dec 7, 1979, at Parkland Memo- 
rial Hospital, the county hospital for Dallas 
(population, 1.5 million). Parkland has a 
high delivery rate (8900 deliveries per year 
during the study period) and a relatively 
large proportion’ of low-birth-weight (12%) 
and VLBW (2%) infants. During the study 
period, the indigent population at Parkland 
accounted for 59% of all VLBW infants, 
34% of all deliveries in our county, 86% of 
neonates not under the care of private 
physicians, and virtually all infants born to 
mothers unable to pay for prenatal care ina 
physician’s office or private hospital clinic. 
The financial status of our population was 


such that 63% of our high-risk infants re- 


ceived care at no charge (maximum 
monthly income for a family of three rang- 
ing from $325 in 1977 to $569 in 1979). 


Given Parkland’s large indigent popula- 
tion and bed limitations, other level III 
Dallas hospitals assumed responsibility for 
transfer of indigent newborns or mothers 
from outside Dallas County as well as more 
affluent patients regardless of location. 
These unusual circumstances resulted in a 
patient population free from the referral 
biases usually associated with hospital- 
based studies and provided an opportunity 
to assess a large inborn population of in- 
digent inner-city patients. 


Prenatal and Perinatal Care 


Free prenatal care was available to all 
mothers in a system of neighborhood clinics 
staffed by obstetric faculty and house offi- 
cers. Mothers with complicated pregnan- 
cies were hospitalized in a 28-bed maternal 
high-risk unit.” 

Our intensive and intermediate care nur- 
series were limited to between 20 and 22 
total beds during the study. Patient care 
routines were similar to those in most cen- 
ters that have published follow-up data.*"" 
Endotracheal intubation was performed for 
infants with respiratory distress syndrome 
when an inspired oxygen concentration 
greater than 60% (0.60) was required or 
when hypercapnia (partial pressure of car- 
bon dioxide in arterial blood >60 mm Hg) 
or rapid clinical deterioration occurred. 
With parental agreement, ventilator ther- 
apy was withdrawn from infants with 
marked intraventricular hemorrhage and 
severe neurologic deficits (including ab- 
sence of primitive reflexes) (approximately 
15 infants per year). 

Neonatal mortality during the period of 
study was 92% for VLBW infants with a 
birth weight between 500 and 749 g, 58% 
for those between 750 and 999 g, 31% for 
those between 1000 and 1249 g, and 11% for 
those between 1250 and 1499 g. Mortality 
by week of gestation was determined fo 
the 42% of infants whose mothers attendec 
prenatal clinics and provided a precise 01 
approximate date of the last menstrua 
period or whose gestational age could be 
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estimated from sonographic findings in the 
first 26 weeks of pregnancy or physical 
findings in the first 20 weeks. For these 
infants, neonatal mortality was 64% at 25 to 
26 weeks, 33% at 27 to 28 weeks, and 18% at 
29 to 30 weeks. 


Follow-up Evaluation 


Prior to one year, the control infants, like 
other healthy infants in our population, 
were given four appointments to neighbor- 
hood public health clinics. The high-risk 
infants were routinely given appointments 
for four visits to our follow-up clinic prior to 
the visit at 1 year adjusted age (one year 
past term; date at term determined for 
high-risk infants by a research nurse using 
the Finnstrom method," within 72 hours of 
birth). 

An intensive effort was made to achieve 
the best possible attendance at the one- 
year visit. To locate missing infants, a 
variety of resources was used, including the 
records of public health clinics and neigh- 
borhood family planning and obstetric 
clinics. The mothers were then contacted 
by letter and, when possible, by telephone 
(two calls during weekdays, two on week- 
nights, and one on the weekend). Spanish 
was spoken to Mexican-American mothers. 
Mothers who agreed to visit but failed to 
appear were contacted as soon as possible 
to reschedule a visit. There was no charge 
for any follow-up visit. Moreover, to encour- 
age attendance and reimburse the mother 
for any expenses, $20 was paid at the one- 
year visit. 

The methods of Fomon* were used in 
performing anthropometric measurements 
in our follow-up clinic. The Bayley Scales of 
Infant Development” were administered 
by a psychologist specializing in the assess- 
ment of young children or by either of two 
physical therapists trained and supervised 
by the psychologist. The criteria used in 
assessing gross and fine motor findings 
were similar to those commonly employed 
in follow-up studies and were carefully de- 
fined by two neurologic examiners (one was 
a pediatric neurologist, the other a physical 
therapist experienced in evaluating high- 
risk infants). 

None of the examiners knew the result of 
any other evaluation. The developmental 
and neurologic examiners knew only each 
infant’s name, sex, and corrected age. To 
assess interexaminer reliability for Bayley 
scores, eight l-year-old subjects were 
jointly but independently assessed by the 
three examiners. The 95% confidence inter- 
vals for small samples (X +tx SE, where 
t(df=7]=2.365) were calculated to express 
the observed differences between each pair 
of examiners. The largest confidence inter- 
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val between examiners was +3 points for 
the Mental Developmental Index (MDI) 
and +1.7 points for the Psychomozor De- 
velopmental Index (PDI). Seven 1-year-old 
subjects were independently measured by 
the two individuals who collected anthropo- 
metric data. The 95% confidence intervals 
for small samples for weight were +27 g; 
for length, +5 mm; and for head eircum- 
ference, +0.4mm. Agreement was verfect 
with respect to the gross and fine motor 
findings for six l-year-old subjects indepen- 
dently evaluated by the neurologic ex- 
aminers. 

Following the one-year evaluation, we 
reviewed the charts of all Dallas hospitals 
that had more than a few pediatric beds or 
provided care for indigent children. Dura- 
tion of hospitalization, the need for sur- 
gery, utilization of clinic and emergency 
rooms, and mortality rate prior to 1 year 
adjusted age was determined for each pa- 
tient category. The coroner’s office verified 
that all study infants who died in Dallas 
County had been identified by our chart 
review. 


Selection and Characteristics 
of Study Patients 


Of 367 high-risk infants discharged from 
Parkland during the study period, 346 
(94%) survived to one year after term. 
Despite the effort to minimize attrition, 
only 204 (56%) of the infants attendeé clinic 
at one year. Two infants could not be as- 
sessed by the Bayley scales due to blind- 
ness; another four infants could not be 
tested on these scales due to their inability 
to reach a testable state and failure to 
return for additional evaluations. Thus, 198 
high-risk infants (54% of the original in- 
fants; 57% of the survivors at one year) 
were succesfully examined on the Bayley 
scales. Control infants were included for 
two reasons: (1) to facilitate unbiased evalu- 
ations of high-risk infants by blinded ex- 
aminers, and (2) to provide a comparison 
group of healthy infants from families 
similar to those of high-risk infants so that 
the effects of neonatal illness on the one- 
year outcome of high-risk infants could be 
assessed. All control infants weighed at 
least 2500 g at birth and had no known 
prenatal or perinatal complications. A total 
of 145 potential controls were identified and 
contacted; 85 (59%) were assessed at 1 year 
corrected age at our follow-up clinic. The 
high-risk and control infants examined at 
one year were similar for a variety of socio- 
economic measures (Table 1). 

Analyses reported elsewhere” were per- 
formed to evaluate whether those infants 
examined at one year were at higher risk 
than those unavailable for follow-up. The 


incidence of a poor one-year outcome pre- 
dicted from unfavorable prenatal and peri- 
natal medical and socioeconomic findings 
were virtually identical for infants 
unavailable for follow-up and for infants 
examined in the same risk group (high risk 
or control) or subgroup of high-risk infants 
(ventilator-treated VLBW infants, VLBW 
infants not receiving ventilator treatment, 
and _ ventilator-treated VLBW infants 
weighing more than 1500 g). 


Data Analysis 


The infants were grouped for analysis 
into four categories: VLBW infants who 
had not been ventilator treated; ventilator- 
treated VLBW infants; ventilator-treated 
infants with birth weights over 1500 g; and 
controls. Anthropometric ages were calcu- 
lated by determining ages when weight, 
length, and fronto-occipital circumference 
for each infant equaled the 50th percentile 
on the National Center for Health Statis- 
tics Growth Curves." Anthropometric de- 
lay scores were calculated by subtracting 
these anthropometric ages from the infant’s 
adjusted age. Negative numbers implied 
that the infant was larger than the median 
for his or her age. Mental and motor delay 
scores were calculated in a similar manner 
by defining mental and motor ages from the 
Bayley Scales of Infant Development." The 
third part of these scales, the Infant Be- 
havior Record (IBR), was summarized by 
three variables. These variables were de- 
fined by principal component analyses and 
were the three components explaining the 
greatest percentage of variance in the 
IBR.” The behaviors defining these compo- 
nents characterize “the well-developing in- 
fant,” “the hyperactive infant,” and “the 
passive but happy infant.” 

Differences in the one-year continuous 
outcome variables were assessed statis- 
tically by four (perinatal category) analyses 
of variance. Duncan’s Multiple-Range Test 
was used to investigate specific compari- 
sons. Categorical variables were analyzed 
by x’ analyses. Unless otherwise stated, 
only significant group differences are pre- 
sented in the text. Discriminant function 
analyses were performed to determine how 
infants of different perinatal categories dif- 
fered when outcome variables were jointly 
considered. The discriminator variables 
were the three anthropometric delay 
scores, the Bayley MDI and PDI, the three 
IBR components, and the gross and fine 
motor evaluations. The a priori proba- 
bilities were set at .25 for each of the four 
perinatal categories. Statistical signifi- 
cance was defined as a P value of less than 
.05; P values of less than .01 are noted in the 
text. 
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Mean birth weight (+ SD), g 
Mean gestational age (+ SD), wk* 


Race 
Black 


Mexican-American 
White 

Male gender 

Maternal characteristics 
Primigravid 
Unmarried 
Age <20 y 

Education <12 y 

Prenatal care 


Neonatal problems 
1-min Apgar score<3 


Respiratory distress syndrome 
Pneumonia 

Recurrent apnea 

Necrotizing enterocolitis 
Seizures 

Ventilatory assistance required 





*By Finnstrom criteria. 


© Table 1.—Patient Population Examined at 1 Year Adjusted Age 


High-Risk Controls, 
Infants, % % 





1421 +555 3237 +358 
31.6+2.9 39.7+1.0 
65 59 


















10 


24 27 
49 56 
51 41 
57 58 
aa 39 
56 56 
77t 93t 
34 0 
34 0 
14 0 
48 0 
6 0 
8 0 
58 0 


+P<.05. Although control infants were selected to have prenatal clinic attendance similar to high-risk 
infants prior to 20 weeks’ gestation, the difference throughout pregnancy is due to differing pregnancy 
duration and time available for prenatal care among control and high-risk infants. 

Control infants were selected to have none of these problems. 


RESULTS 


Weight, length, and developmental 
delay scores differed significantly 
among the four infant categories 
(P<.01) (Table 2). The VLBW infants, 
regardless of ventilator status, were 
significantly shorter and lighter at one 
year than those with higher birth 
weights. The heavier ventilator- 
treated infants were significantly 
lighter than the control infants. The 
differences in head circumference 
among the four groups were not signif- 
icant. 

Ventilator-treated infants, regard- 
less of birth weight, were significantly 
more delayed with respect to mental 
and motor development than those in- 
fants who had not been ventilator 
treated. The mental and motor devel- 
opment of control infants was signifi- 
cantly greater than for all three high- 
risk categories. 

As expected, gross motor findings 
for the three high-risk categories dif- 
fered significantly from those for the 
control infants (Table 4). Differences 
among the three high-risk categories 
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approached statistical significance 
(P<.10). Similar results were observed 
for the fine motor findings among the 
four risk groups. 

To express our results in the manner 
of other studies, we classified the Bay- 
ley (MDI and PDI) scores for all in- 
fants as 80 or above, 70 to 79, or less 
than 70 (Table 3). The percentage of 
infants with either gross motor abnor- 
mality or marked developmental delay 
(MDI score, <70) varied but was dis- 
turbingly high in all high-risk sub- 
groups, especially ventilator-treated 
VLBW infants (89%) (Table 5). Al- 
though not shown in the table, gross 
motor abnormality or an MDI of less 
than 70 was identified in 27% of all 
VLBW infants (whether or not they 
had received ventilator therapy) and 
33% of all ventilator-treated infants 
(whether or not they were VLBW). 

The IBR scores differed signifi- 
cantly among the infant categories.” 
On the “well-developing infant” com- 
ponent, the controls scored highest. 
The VLBW infants scored highest on 
the “hyperactive infant” component, 
and the VLBW infants who had not 


been ventilator treated on the “passive 
but happy infant” component. 

Using the three anthropometric 
delay scores—the Bayley MDI and 
PDI, the three Bayley IBR variables, 
and the neurologic findings—we calcu- 
lated a discriminant function to deter- 
mine the extent to which the infant 
categories could be differentiated by 
their outcome. The percentage of in- 
fants successfully classified was 65% 
for controls, 43% for ventilator-treated 
VLBW and larger infants, and 45% for 
VLBW infants who had not been ven- 
tilator treated. The variables that best 
discriminated the four groups of in- 
fants were the MDI, the PDI, and the 
“well-developing infant” component of 
the IBR. It was possible to correctly 
classify 78% of control infants and 70% 
of high-risk infants when attempting 
to discriminate only those two groups 
of infants. The same variables that 
best discriminated the four groups of 
infants were also the best discrimi- 
nators when only two groups were 
considered. 

As expected, control infants were 
significantly less likely to be hospi- 
talized during infancy than were any of 
the three categories of high-risk in- 
fants (13% were hospitalized, vs 25% 
for the VLBW infants who had not 
been ventilator treated and 33% for 
both categories of ventilator-treated 
infants). The control infants were less 
likely to require surgery than the 
three groups of high-risk infants (4%, 
vs 7% to 11%), but not significantly so. 
Control infants also had significantly 
fewer emergency room visits (X, 1.9; 
SD, 2.2) than  ventilator-treated 
VLBW infants (X, 3.1; SD, 3.4). Inter- 
mediate values that were not signifi- 
cantly different from those for the 
control infants or the ventilator- 
treated VLBW infants were observed 
for nonventilated VLBW infants 
(X, 2.4; SD, 2.7) and ventilator-treated 
infants over 1500 g in birth weight 
(X, 2.1; SD, 2.6). A diagnosis of sei- 
zures or cerebral palsy was recorded in 
hospital and pediatric clinie records 
too infrequently to differentiate signif- 
icantly among infants but was noted in 
5% of all high-risk infants and 0.7% of 
control infants. 

Death between discharge and 1 year 
adjusted age differed significantly 
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Table 2.—Mean Delay in Growth and Deve 


ean Delay (+SD), mo 


| M 
Category Weight Length FOCt Mental Development Motor Development 


Not ventilator treated; birth weight =1500 g (n = 83) 
Ventilator treated; birth weight =1500 g (n=70) 
Ventilator treated; birth weight >1500 g (n= 45) 


Controls (n= 85) 


0.7+4.8 
1.6+5.0 
1.5+4.8 
0.7+3.7 


2.1+3.5 
2.3+3.5 
0.9+4.1 
—0.3+4.2 


1.1+2.2 
1.4+2.7 
-0.0+2.6 
—-0.4+2.2 





*Delay calculated by subtracting from the adjusted age (months past term) the infant's anthropometric age (age in months measurement equals the 50th 
percentile) or developmental age (determined from Bayley Scales of Infant Development). 


tFOC indicates fronto-occipital circumference. 


Table 3.—Incidence of Infants With Low Bayley Scale Scores 


Not ventilator treated; birth weight =1500 g 
(n=83) 


Ventilator treated; birth weight =1500 g 
(n=70) 


Ventilator treated; birth weight >1500 g 
(n=45) 


Controls (n= 85) 


13.2 (11) 
30.0 (21) 


20.0 (9) 
1.2 (1) 


% (No.) of Infants* 
| PDI 
<70 


24.1 (20) 8.4 (7) 19.3 (16) 


50.0 (35) 22.9 (16) 31.4 (22) 


37.8 (17) 
1.2 (1) 


20.0 (9) 
1.2 (1) 


35.6 (16) 
4.7 (4) 





*MDI indicates Mental Development Index; PDI, Psychomotor Development Index. 


(MS a ee .— E PH. vite l ERAITEN S 
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M <3 4 ts ye aa Tek te a ft Rest ia eat d > hr wt) al “wu Sek Ree Ea á a f 3 
z ey ves . i” Pini e J Ate 1i K a SAS ST á ’ > Re, or bes ‘ Fa F y J E% 
% (No.) of Infants 
ha 
Category Abnormal Findings Suspect Findings Normal Findings 


Not ventilator treated; birth weight 


= 1500 g (n=81) 


7 (6) 
Ventilator treated; birth weight 
=1500 g (n=70) 


Ventilator treated; birth weight 
>1500 g (n=44) 


Controls (n= 85) 1 (1) 


among infant categories. Death oc- 
curred in 0.7% (1/145) of all VLBW 
infants who had not been ventilator 
treated, 10.2% (11/108) of all ventilator- 
treated VLBW infants, 7.9% (9/114) of 
all large ventilator-treated infants, 
and none of the 145 control infants. 
Postdischarge mortality for ventilator- 
treated VLBW infants was signifi- 
cantly greater than for VLBW infants 
who had not been ventilator treated. 


COMMENT 


Our high attrition rate reflects prob- 
lems of communication, transporta- 
tion, frequent address changes, and a 
variety of other factors that compro- 
mise follow-up health care in our popu- 
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19 (13) 


11 (5) 


7 (6) 85 (69) 


14 (10) 67 (47) 


7 (3) 
7 (6) 


82 (36) 
92 (78) 





lation. We were unable to identify a 
correct address for approximately 75% 
of patients unavailable for follow-up. 
Similar problems were encountered by 
Shapiro and colleagues’ in a study in 
which an intensive effort was made to 
locate and evaluate all VLBW infants 
born in Dallas County during two one- 
year periods. The majority of these 
infants were born in our hospital. Even 
though the assessments were per- 
formed in the infants’ homes, the attri- 
tior rate for Dallas VLBW infants at 
one year (47% to 51%)” was compa- 
rable to that for the VLBW infants in 
our study (40%). 

Our findings suggest that weight 
and length delays are more closely 
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related to a birth weight of 1500 g or 
less than to ventilator therapy. In con- 
trast, developmental delay, neurologic 
abnormality, and postdischarge mor- 
tality appear to be more closely related 
to ventilator therapy than to VLBW. 

The incidence of growth delay and 
the incidence of gross motor abnormal- 
ity (whether or not developmental 
delay was present) in our VLBW in- 
fants appear to be comparable to those 
for infants of the same weight in other 
recent studies.*” Our most striking 
finding is the high incidence of devel- 
opmental delay observed among our 
high-risk infants. 

Different patient populations, fol- 
low-up intervals, evaluation methods, 
and definitions of developmental delay 
make comparisons of follow-up stud- 
ies***.+% somewhat difficult. Never- 
theless, our findings can be compared 
with those in 11 recent major studies in 
which developmental delay was de- 
fined using the Bayley scales. In these 
studies, the reported incidence of de- 
velopmental delay not only was lower, 
but in most instances it was substan- 
tially lower when infants of similar 
birth weight were compared (Table 6). 
Even if all our infants unavailable for 
follow-up were assumed to be normal, 
our incidence would be higher than in 
ten of the 11 studies (for the minimum 
possible incidence, see the last column 
in Table 6). Moreover, our analyses of 
prenatal and perinatal findings indi- 
cate that those unavailable for follow- 
up were at no lower risk of a poor 
outcome than those examined.” Ber- 
nuth and coworkers” reported a two- 
fold greater incidence of neurologic 
deficits among infants who failed to 
return for follow-up evaluation but 
were subsequently located and ex- 
amined than among those who re- 
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tient population. As a result of selec- 
tion biases in patient referrals, such 
populations may not include all the 
smallest and sickest infants with the 
poorest outcomes. The use of control 
infants, blinded examiners, and mea- 
sures of examiner reliability has gen- 
erally received little attention in fol- 
low-up studies. These procedures 
ensure that the outcomes measured 
are not affected by subconscious ex- 
aminer bias or by idiosyncratic scor- 


ing. 


Abnormal 
17 (14) 
39 (27) 
20 (9) 

2 (2) 


Normal 
83 (69) 
61 (43) 
80 (36) 
98 (83) 


Not ventilator treated; birth weight =1500 g (n =83) 
Ventilator treated; birth weight =1500 g (n= 70) 
Not ventilator treated; birth weight >1500 g (n= 45) 
Controls (n= 85) 





*Defined as a Mental Development Index of less than 70. 


Socioeconomic Factors 


Previously published follow-up re- 
ports include few studies focused on 
indigent inner-city populations. The 


Criterion for 
Developmental 
Delayt 


Minimum 
Possible 
Incidence) 


Maximum 
Possible 
Incidence§ 


incidence 
in Previous 
Studies, % 


Birth Weight 
Category, g 


Observed 
incidence 


*VLBW indicates very low birth weight. 

tUse of Bayley scores varied. Development quotient may refer to Mental Development Index score, 
mean of Mental Development Index and Psychomotor Development Index scores, or the lower of the two. 

Incidence as determined by method used in comparison study. 

§Incidence assuming that all infants unavailable for follow-up had developmental delay. 

Incidence assuming that no infants unavailable for follow-up had developmental delay. 


turned as scheduled. These findings 
suggest that the overall percentage of 
our patients who are impaired may be 
even greater than observed. 

Possible explanations for the differ- 
ence between our findings and those in 
other studies are described below. 


Quality of Perinatal Care 


The mortality of our VLBW infants, 
especially those with birth weights of 
less than 1000 g, was higher than gen- 
erally reported from referral cen- 
ters."”*" However, mortality rates 
may be a misleading measure of qual- 
ity of care, partly because the mor- 
tality rates of referral institutions do 
not reflect deaths among the smallest 
or sickest infants who die before trans- 
fer is feasible. Our mortality for 
VLBW infants is comparable to that in 
three studies of VLBW infants born in 
a perinatal unit” or in defined geo- 
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graphic regions with active neonatal 
referral centers.*” Moreover, among 
our clinic attenders, we have achieved 
favorable mortality rates in both un- 
complicated and complicated pregnan- 
cies.” Thus, we doubt that our 
unfavorable developmental findings 
result from a lower quality of perinatal 
care than is available in most centers. 
However, despite better funding and 
staffing at Parkland than in many city 
or county hospitals, the outcome of our 
infants relative to the best achievable 
outcome might have been compro- 
mised by limited intensive care unit 
beds and limited clinic attendance 
among high-risk mothers. 


Referral Populations 
and Evaluation Methods 


In all but four*”*"* of the recent 
follow-up studies cited above, referrals 
constitute more than 40% of the pa- 


Bayley scores for our control infants 
suggest that the poor development of 
our high-risk infants is not due simply 
to racial or socioeconomic factors. 
However, an unfavorable home envi- 
ronment may exacerbate the effects of 
unfavorable perinatal factors to ex- 
plain the high incidence of develop- 
mental delay among our high-risk in- 
fants. For example, cytomegalovirus 
infection“ and intrauterine growth re- 
tardation® have been associated with a 
reduced intelligence quotient or in- 
creased risk of school failure in lower- 
class families but not in middle-class 
families. 

In summary, our indigent high-risk 
infants have a high attrition rate and a 
poor developmental outcome even if all 
who were unavailable for follow-up are 
assumed to have been normal. An un- 
favorable outcome among lower-class 
families is not a new finding; however, 
the magnitude of this problem has re- 
ceived little attention in the develop- 
ment of regional programs of perinatal 
care and in the published literature of 
follow-up findings. 
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Acquired Undescended Testes 


Kenneth A. Schiffer, MD; Stanley J. Kogan, MD; Edward F. Reda, MD; Selwyn B. Levitt, MD 


è Three cases of reascent of a previ- 
ously unequivocally documented de- 
scended testis have been encountered. 
Chorionic gonadotropin treatment was 
initially attempted in each child and was 
successful in causing descent of the 
involved testis in one. The testes of the 
other two boys were successfully 
brought down surgically. Possible 
causes for testicular reascent are pre- 
sented and the pertinent literature is 
reviewed. These cases illustrate the 
need for continued diligence and inter- 
val examination of the pediatric scrotum 
throughout childhood. 

(AJDC 1987;141:106-107) 


[t is a generally accepted concept that 

male infants born with both tes- 
tes in a dependent scrotal position 
maintain this testicular attitude 
throughout life. By contrast, little doc- 
umentation exists of originally depen- 
dent-lying testes subsequently occu- 
pying an extrascrotal position, yet 
such cases do occur.™ In these circum- 
stances differential body growth with 
failure of elongation of the spermatic 
cord has been postulated.’ 

We have recently encountered three 
boys who at birth were observed to 
have fully descended testes by several 
experienced pediatric observers, and 
who were subsequently noted to have 
one testis within the inguinal canal, no 
longer able to reach into the scrotum. 
Each boy was examined early in life by 
more than one pediatric observer and 
was then observed by a group of two 
pediatricians through multiple peri- 
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odic physical examinations that in- 
cluded careful scrotal examination and 
notation of the findings. In one child 
treatment with chorionic gonadotro- 
pin successfully caused testicular re- 
descent. In the others surgical repair 
was necessary following unsuccessful 
treatment with chorionic gonadotro- 
pin. Testicular volume was normal and 
equal to that of the unaffected testis in 
each child prior to its ascent, further 
documenting that these testes were 
not congenitally undescended. 


PATIENT REPORTS 


PATIENT 1.—This boy was born at 
Flower-Fifth Avenue Hospital, New York, 
and placed in foster care for the first six 
months of his life. Prior to his coming under 
our care, his testes were documented as 
descended both at birth and later by several 
pediatricians during his checkups while in 
foster care. Multiple well-child examina- 
tions by two pediatricians and a nurse 
practitioner continued to document a de- 
pendent scrotal location and normal volume 
for both testes until 5 years 6 months of age 
when the right testis was noted to be 
“retractile” but easily brought to the bot- 
tom of the scrotum. Reexamination one 
year later revealed the right testis to reside 
high in the inguinal canal and to be difficult 
to bring into the scrotum. Fourteen months 
thereafter the testis was palpable high in 
the canal but no longer able to be brought 
into the scrotum by multiple pediatric and 
pediatric urologic examiners. Two courses 
of chorionic gonadotropin, each consisting 
of 10 000 U administered in three equally 
divided intramuscular doses over five days, 
were given three months apart, but the 
position of the testis remained unchanged. 
Surgical correction was accomplished at 
9 years 9 months of age. The testis was 
found in a superficial ectopic position be- 
tween the subcutaneous fat and the under- 
lying external oblique aponeurosis. His 
subsequent examinations have revealed a 
normal-sized right testis at the bottom of 
the scrotum, now 36 months after surgery. 
The left testis has remained of normal 
volume at the bottom of the scrotum. 


PATIENT 2.—This boy was born at the 
Hospital of the Albert Einstein College of 
Medicine, Bronx, NY, where he was docu- 
mented to have bilaterally descended 
testes of normal volume by three pediatri- 
cians. This testicular attitude was con- 
firmed at 18 separate visits to his pediatri- 
cians until 3 years 5 months of age when his 
right testis was noted to be positioned high 
in the inguinal canal, unable to be brought 
down to a dependent scrotal position by 
traction. Repeated interval examinations 
and pediatric urologic consultation over 
15 months documented no change. At age 
4 years 8 months, a course of 10 000 U of 
chorionic gonadotropin given in five equally 
divided doses at two-day intervals resulted 
in redescent of the right testis to a totally 
dependent scrotal position where it has 
remained. Testicular volume remains nor- 
mal after a 30-month follow-up. The left 
testis has remained of normal volume at the 
bottom of the scrotum. 

PATIENT 3.—This boy was born at Mt 
Sinai Hospital of New York and was docu- 
mented at birth to have bilaterally de- 
scended testes of normal volume by two 
pediatricians. He was subsequently ob- 
served through 21 well-child examinations 
by two other pediatricians who docu- 
mented both testes to be fully descended 
and of normal volume until he was 10 years 
of age. At that time his right testis was 
noted to be positioned high in the inguinal 
canal, unable to be brought down to a de- 
pendent scrotal position by traction. Sub- 
sequent examinations and pediatric uro- 
logic consultation revealed no change in the 
position of the right testis during the next 
month. A course of 10 000 U of chorionic 
gonadotropin given in three equally divided 
doses at two-day intervals failed to result in 
descent of the right testis. At surgery, the 
testis was found in a superficial ectopic 
position and was brought down success- 
fully. It has remained normal in size and ina 
dependent position over a 34-month follow- 
up period. The left testis has remained 
normal in volume and at the bottom of the 
scrotum. 


COMMENT 


Classic teaching has suggested that 
boys born with both testes fully de- 
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scended are not at further risk for the 
development of cryptorchidism. Spon- 
taneous development of an unde- 
scended testis thereafter is extremely 
uncommon. The infant’s scrotum is 
easy to examine, and undescended tes- 
tes in infancy are easily discerned. 
Also, the normal cremasteric reflex is 
not yet developed. Therefore, retrac- 
tility is not a problem in the differen- 
tial diagnosis in this age group. By 
contrast, it is sometimes difficult to 
accurately diagnose undescended tes- 
tes in prepubertal boys, and border- 
line situations are clinically encoun- 
tered. The most common cause for an 
apparent change in a previously doc- 
umented dependent testis is a retrac- 
tile testis, that is, one that is easily 
pulled out of the scrotum by a hyperac- 
tive cremasteric reflex.* Complete re- 
laxation by the patient is necessary to 
document that with manipulation the 
testis will reach into the scrotum. 
Sometimes repeated observations may 
be necessary to document total de- 
pendency. 

An occult hernial sac may allow for 
considerable testicular mobility. A tes- 
tis so involved may in some instances 
occupy a scrotal position while at other 
times it may be located suprascrotally 


1. Scorer CG, Farrington GH (eds): Congen- 
ital Deformities of the Testis and Epididymis. 
East Norwalk, Conn, Appleton-Century-Crofts, 
1971, p 52. 

2. Myers NA, Officer CB: Undescended testis: 
Congenital or acquired? Aust Paediatr J 1985; 
11:76-80. 

:8. Atwell JD: Ascent of the testis: Fact or 


JAMA 


or even within the abdomen. 

Observer error, wherein a thick- 
walled hernia! sac fills the scrotum and 
simulates the feel of a descended tes- 
tis, the latter actually lying more prox- 
imally, has also occurred. Some confu- 
sion about serotal position may also 
occur after “initially successful” medi- 
cal treatment of cryptorchidism with 
chorionic gonadotropin, since up to 
20% of testes initially caused to de- 
scend by this treatment will subse- 
quently retract and require retreat- 
ment with chorionic gonadotropin or 
orchiopexy.° Finally, an initially de- 
scended testis may subsequently be 
accidentally relocated to a suprascro- 
tal position following inguinal hernia 
surgery if the testis rides up and ad- 
heres to the scar. Failure to diagnose 
undescended testes in these instances 
will ultimately result in testicular fail- 
ure? and may subject the patient to an 
increased risk of malignant degenera- 
tion of the testis.’ 

None of the above situations was 
clinically evident in the children de- 
scribed herein. Testicular position had 
been carefully noted to be normal on 
multiple occasions by more than one 
pediatric observer in each instance. 
Retractility as a cause was therefore 
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highly unlikely, as was individual ob- 
server error. The normal testicular 
and scrotal size encountered in these 
patients suggests that the testis had 
not occupied an extrascrotal position 
for a prolonged period. The cause of 
this phenomenon is not clear. 

A recent publication has docu- 
mented testicular reascent in ten pa- 
tients, aged 5 to 14 years. Absorption 
of the processus vaginalis with “pulling 
up” of the testis was postulated, since 
all of these patients were noted to have 
a hernia sac present at surgical explo- 
ration.” An additional previous publi- 
cation has noted that 87 of 4300 testes 
occupied a higher position at 3 years of 
age than had previously been noted at 
birth or 1 year of age.* 

These cases suggest that, though 
uncommon, “ascent” of a previously 
descended testis unquestionably oc- 
curs. Continued diligence and reex- 
amination of the pediatric scrotum to 
document continued full bilateral tes- 
ticular dependency is necessary until 
completion of the pubertal growth 
spurt at which time ultimate testicular 
position can be determined with cer- 
tainty. 
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Renal Hypophosphatemic Rickets 


Growth and Mineral Metabolism After Treatment With 
Calcitriol (1,25-Dihydroxyvitamin D,) and Phosphate Supplementation 


Noboru Tsuru, MD; James C. M. Chan, MD; Vernon M. Chinchilli, PhD 


e To delineate the mineral metabolism 
of renal hypophosphatemic rickets and 
to update progress in linear growth after 
calcitriol (1,25-dihydroxyvitamin D,) 
therapy, the medical records of 19 pa- 
tients were examined retrospectively 
from January 1978 through December 
1985. With a mean (+ SD) follow-up pe- 
riod of 42.0+5.4 months after calcitriol 
had been administered for at least 12 
months, the growth measurements were 
as follows: the percentile weight 
(mean+SD) remained unchanged, with 
the initial being 12.3%+17.3% and the 
final being 15.3% + 18.6%, and the length/ 
height percentiles were —2.7%+5.9% 
and —2.4%+4.4%. The growth velocity 
index showed a significant improvement 
from mean values of 61.7% (at age 2 
years) to mean values of 101.2% (at age 
11.2 years). Serum phosphate concentra- 
tions rose from the initial value of 
2.9+0.6 to 3.5+0.8 mg/dL (0.9+0.2 to 
1.1+0.3 mmol/L). The effects of calcitriol 
on renal function were tested by creati- 
nine clearance values, which were 
127+22 mL/min/⁄1.73 m? (2.12+0.37 
mL/s/1.73m’) at the conclusion of the 
study, compared with 128+25 
mL/min/1.73 m? (2.13+0.41 mL/s/1.73m’) 
obtained at the initiation of calcitriol 
therapy. We conclude that calcitriol 
treatment of renal hypophosphatemic 
rickets in children results in improve- 
ment of growth velocity and serum phos- 
phate concentration without deteriora- 
tion of renal function. 

(AJDC 1987;141:108-110) 


Albright et al,’ in 1937, first described 

a child with renal hypophosphate- 
mic rickets and demonstrated that 
massive doses of vitamin D could bring 
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about healing of the rickets. Four 
years later, Christensen’ noted the fa- 
milial occurrence of this disorder, and 
Winters et al later established that 
the mode of transmission was X-linked 
dominant. 

Clinically, hypophosphatemic rick- 
ets is characterized by sustained se- 
rum hypophosphatemia secondary to 
reduction in renal tubular reabsorp- 
tion of phosphate and hyperphospha- 
turia. The low serum concentrations of 
calcitriol (1,25-dihydroxyvitamin D,) 
in individuals affected with this disor- 
der imply the presence of a defect in 
vitamin D metabolism.*” Conse- 
quently, therapy with calcitriol would 
be expected to promote bone healing. 

We have described six patients with 
X-linked dominant renal hypophos- 
phatemic rickets who demonstrated 
growth acceleration after treatment 
with calcitriol. The dramatic growth 
in four patients with renal hypophos- 
phatemic rickets, secondary to the 
treatment with calcitriol, was in con- 
trast to the relatively low growth ve- 
locity during the previous six years 
while receiving ergocalciferol (vitamin 
D,) and phosphate supplementation.’ 
We propose to examine the clinical 
course of long-term responses and 
complications to this new mode of 
treatment in 19 patients (six of whom 
have had their cases reported previ- 
ously) with X-linked dominant renal 
hypophosphatemic rickets followed up 
over a seven-year period at the Medical 
College of Virginia, Richmond, be- 
tween January 1978 and December 
1985. 


PATIENTS AND METHODS 


Nineteen patients (nine female and ten 
male) with renal hypophosphatemic rickets 
were studied in the Clinical Research Cen- 
ter of the Medical College of Virginia as 
part of a protocol approved by the Conduct 
of Human Research Committee. Informed 


consent was obtained from both the parents 
and, when applicable, the patients. 


FOLLOW-UP PROCEDURES 


From January 1978 through December 
1985, the patients’ conditions were followed 
up at the Medical College of Virginia regu- 
larly at one- to three-month intervals to 
supervise medication administration, to 
draw venous blood samples, and to evaluate 
the progress of therapy. Weight and height 
were determined at one- to three-month 
intervals at the Clinical Research Center. 
Height of each patient immediately on aris- 
ing was determined daily in triplicate by a 
research nurse. All measurements were 
made with the patient’s heels and back in 
contact with the same stadiometer firmly 
fixed to the wall. At any determination, the 
measurements were repeated until three 
agreed within 0.2 cm. 


ANALYTICAL METHODS 


Measurements of linear growth were 
made with patients in the standing position 
and plotted on growth velocity charts.’ 
Weight and height at the start of therapy 
and at the end of the follow-up period were 
evaluated according to previously de- 
scribed methods.’ Deviations of weight and 
height with respect to fifth percentile age- 
and sex-matched normal population were 
expressed as percentages. 

Using normal data obtained from the 
National Center for Health Statistics Ten- 
State Survey, growth velocity index (GVI) 
in each child was obtained from the follow- 
ing formula: GVI=(actual growth velocity 
of patient/normal growth velocity for 
chronological age) x 100. 

A standard deviation score (Z score) of 
linear growth was calculated’ using the 
following formula: Z=(patient’s height 
[em]—normal height at 50% percentile for 
age [cm]/SD of height for age [cm]). 

Biochemical control was evaluated by 
means of periodic measurements of blood 
variables at one- to three-month intervals. 
The status of mineral metabolism was esti- 
mated by measurements of serum calcium, 
phosphate, alkaline phosphatase, para- 
thyroid hormone, and creatinine clearance 
by methods previously described.° 

An important measure of renal handling 
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Height velocity for boys (left) and girls (right) before (open circles) and during (closed circles) calcitriol 
(1,25-dihydroxyvitamin D,) and phosphate supplementation. In each graph, uppermost curve indicates 
height velocity for the 97th percentile; middle curve, 50th percentile; and lowermost curve, third 


percentile.® 


of phosphate was maximum renal tubular 
transport standardized to glomerular 
filtration rate.” Thus, renal tubular reab- 
sorption of phosphate and renal tubular 
maximum phosphate transport standard- 
ized to glomerular filtration rate were cal- 
culated utilizing the Walton-Bijvoet" 
nomogram, based on the concentrations of 
phosphate and creatinine in a fresh “spot” 
urine sample. 

The measurements of growth at the be- 
ginning of treatment and at the end of the 
follow-up period were analyzed by using 
Students paired ¢ test. Clinical and 
biological values were reported as 
mean+SD. 

Lack of significant difference was estab- 
lished by a P value in excess of .05. The GVI 
and the SD score (Z score) of linear growth 
were fitted to an analysis of covariance 
model in which a different intercept term 
was modeled for each patient, but only one 
slope was used for all patients.” 


RESULTS 


The mean age of the nine girls and 
ten boys was 11.9+2.6 years (SEM) at 
the initiation of calcitriol therapy at 
28.7+7.0 ng/kg/d (SEM). The previ- 
ous medication consisted of ergocal- 
ciferol at 51/250+10/920 IU/d. The 
calcitriol was given in two divided 
doses per day and was advanced every 
two to four months until serum phos- 
phate concentrations improved from 
2.9+0.6 to 3.5+0.8 mg/dL (0.9+0.2 
to 11+0.3 mmol/L) (P<.05). The 
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maintenance dosage of calcitriol was 
58.2+8.5 ng/kg/d. The maintenance 
dosage of phosphate supplement (Neu- 
tra-Phos) was 2167+174 mg/m*/d in 
four to five divided doses. The mean 
follow-up period was 42.0+5.4 months 
after switch-over of treatment to cal- 
citriol. 


Biochemical Control 


Initial serum calcium 
trations at 10.0+0.5 mg/dL 
(2.5+0.1 mmol/L) remained un- 
changed as shown by the final values of 
9.9+0.6 (2.5+0.1 mmol/L) after 
calcitriol replaced ergocalciferol ther- 
apy. Hypercalcemia was observed at a 
frequency of one episode per 39 
months of treatment. Asymptomatic 
hypercalcemia of 11.5+1.3 mg/dL 
(2.9+0.3 mmol/L) was present in one 
patient before therapy that increased 
to 12.2+0.2 mg/dL (8.0+0.0 mmol/L) 
after therapy. Serum alkaline phos- 
phatase concentrations showed an ini- 
tial value of 329+181 IU/L and a final 
value of 298+162 IU/L before and at 
the end of the mean of 42 months of 
calcitriol therapy (P>.10). Serum 
phosphate concentrations rose from a 
pretherapy value of 2.9+0.6 to 
3.5+0.8 mg/dL (0.9+0.2 to 1.1+0.3 
mmol/L) (P<.05) at the end of calci- 
triol and phosphate therapy. Serum 


concen- 


parathyroid hormone concentrations 
were 128+90 wLEq/mL and 135+109 
uLEq/mL, respectively, at the begin- 
ning and end of the study (P>.10). The 
renal tubular reabsorption of phos- 
phate was 58.4%+9.0% and 
66.5% +5.6%, respectively (P>.10), 
and the renal tubular threshold of 
phosphate reabsorption was 1.7+0.3 
and 2.0+0.2 mg/dL (P>.10), respec- 
tively, at the initiation and end of the 
study. The creatinine clearance values 
remained unchanged before and after 
treatment with calcitriol. The data 
were 128+25 mL/min/1.73 m’? 
(2.13 +0.41 mL/s/1.73 m°) and 127 +22 
mL/min/1.73 m? (2.12 +0.37 mL/s/m?), 
respectively (P>.05). 


Linear Growth 


The GVI and the height SD score 
(Z score) improved after a mean follow- 
up period of 42.0 + 5.4 months of treat- 
ment with calcitriol and phosphate 
supplementation. The GVI showed a 
significant improvement from a mean 
value of 61.7% (at age 2 years) to a 
mean value of 101.2% (at age 11.2 years) 
(P<.05). The Figure indicates the 
height velocity (gain in height per 
year) before and during calcitriol ther- 
apy. The SD score (Z score) of linear 
length showed mean values of — 2.2 (at 
age 2 years) and mean values of —2.7 
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(at age 12 years), but the change was of 
borderline significance (P<.10 and 
>.05). 


Complications of the 
Treatment Regimen 


_ There was one episode of hypercal- 
cemia per 39 months of treatment in a 
patient receiving the combined phos- 
phate supplement and calcitriol. No 
episode lasted for more than one week, 
and no serum calcium value exceeded 
13.8 mg/dL (3.4 mmol/L). There was no 
evidence of ectopic tissue calcification 
or of urinary calculus formation, and 
the glomerular filtration rate re- 
mained normal in this patient. 

The phosphate supplement did not 
cause systemic vascular hypertension 
or acidosis. There was no evidence of 
hyperparathyroidism in 19 patients be- 
fore therapy. Serum parathyroid hor- 
mone concentrations remained within 
the normal range in all patients. 


COMMENT 


Our previous publications concern- 
ing renal hypophosphatemic rickets*” 
utilized only growth velocity curves to 
show improvement in response to cal- 
citriol and phosphate supplementa- 
tion. We now not only extend the 
period of observation from less than a 
mean of 24.6+4.2 months to an aver- 
age 42.0+5.4 months but also exam- 
ine the growth factors by utilizing the 
GVI and the SD scores (Z score) of 
linear length. The SD scores are valu- 
able in assessing growth in boys be- 
tween the ages of 2 and 12 years and in 
girls between the ages of 2 and 10 
years. Before 2 years of age and during 
puberty, growth is rapid and vari- 
ability is great, so growth changes 
relative to normal are more difficult to 
evaluate. In particular, the degree of 
growth retardation for chronological 
age tends to be overestimated when 
puberty is delayed. 

The use of these parameters in eval- 
uating growth responses to treatment 
is gaining wide acceptance as the 
“gold” standard,” for example, in as- 
sessing the response to therapy in 
various types of growth retardation. 
To our best knowledge, this is the first 
time such parameters have been used, 
in combination, to gauge the response 
to treatment in patients with X-linked 
dominant hypophosphatemic rickets. 


110 AJDC—Vol 141, Jan 1987 


The improvement in growth, which we 
and others*” reported after calcitriol 
replaced other vitamin D treatments 
by using the previously accepted 
growth velocity curves, is strongly 
confirmed using the more acceptable 
growth indexes, and the results con- 
tinue to hold when the period of obser- 
vation is doubled. 

Our previous short-term studies of 
renal tubular threshold for phosphate 
in nine patients with this disease 
showed improvement in the renal tu- 
bular threshold after calcitriol treat- 
ment, which was thought to be partly 
due to suppression of endogenous par- 
athyroid hormone secretion.” On ex- 
tending these observations to a larger 
population, our current data demon- 
strate no change in the renal tubular 
threshold of phosphate reabsorption. 
The data of this study are more com- 
patible with recent research” docu- 
menting the l,alpha-hydroxylase de- 
fect in X-linked hypophosphatemic 
rickets, which requires pharmacologic 
doses of calcitriol. 

The consistent improvement in se- 
rum phosphate concentration with 
calcitriol and phosphate supplementa- 
tions continues to be confirmed and 
extended in the current study. Indeed, 
our data showed that serum phosphate 
concentrations rose from the initial 
value of 2.9+0.6 to 3.5+0.8 mg/dL 
(0.9+0.2 to 1.1+0.3 mmol/L) (P<.05). 
The serum concentrations of calcium, 
alkaline phosphatase, and parathyroid 
hormones showed no significant 
changes between initial and final 
values. These values, together with 
the normal measurements of creati- 
nine clearances before and after 
calcitriol therapy, with extended ob- 
servations currently up to the mean of 
42.0+5.4 months, attest to the safety 
in the long-term use of this vitamin D 
metabolite. 
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Bacterial Growth in 


Refrigerated Human Milk 


Roberto Sosa, MD, Lewis Barness, MD 


è Unprocessed breast milk is cur- 
rently being used as a desirable feeding 
alternative for premature infants. To as- 
sess some of the potential risks of this 
practice, we studied the bacterial growth 
in 41 samples of unprocessed human 
milk for a period of five days. No bacteria 
were cultured in eight samples of milk; 
the bacteria that were cultured in the 
remaining 33 samples were similar to 
those found on the skin and nipple of the 
breast. With the exception of three sam- 
ples, two with Klebsiella and one with 
Pseudomonas, all identified bacteria 
have been reported as normal skin flora. 
The initial concentration of bacteria 
found in milk was low, with a mean of 
10000 colonies (range, 1000 to 140000 
colonies). Bacterial colony counts pro- 
gressively decreased throughout the 
five-day refrigeration period. 

(AJDC 1987;141:111-112) 


Because of the recognized suscepti- 
bility of premature infants to in- 
fection and the limited capacity of their 
digestive system, breast milk has at- 
tracted interest as a desirable feeding 
alternative for such high-risk neo- 
nates. Despite conflicting reports on 
the nutritional adequacy of breast milk 
and concerns related to its role in the 
transmission of infectious diseases, it 
is now being successfully used as a 
feeding alternative in many neonatal 
units.“ Problems arise with storing 
and maintaining sufficient quantities 
of milk. It is known that heating and/or 
freezing will destroy or reduce the 
milk’s immunologic components." 

To assess bacterial colonization of 
unprocessed breast milk, bacterial 
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Bacterial Groups* 
Staphylococcus epidermidis 
Streptococcus 
Propionibacterium 
Staphylococcus aureus 
Pseudomonas aeruginosa 
Klebsiella pneumoniae 





Table 1.—Positive Bacterial Cultures From 41 Breast-feeding Mothers 


Skin and Nipple 











No. (%) of Cultures 







77 (94) 
17 (21) 
10 (12) 
4 (5) 
2 (2) 
1 (1) 











*Two or more organisms were identified in several skin, nipple, and milk cultures. 





Positive 33 
Negative 
Total 


growth was studied in 41 samples of 
refrigerated breast milk for a period of 
five days. 


MATERIALS AND METHODS 


After appropriate informed consent was 
obtained, samples of milk were collected 
from 41 healthy breast-feeding mothers 
within 12 weeks post partum. Prior to the 
collection, the mothers were instructed to 
wash their hands thoroughly with a tex- 
tured surgical scrub sponge containing 
iodophor. Ten samples were collected with 
sterile hand pumps, and 31 were collected 
using manual expression of the breast. The 
breast was not cleansed or treated before 
collection. Specimens from both breasts 
were collected in single plastic sterile con- 
tainers and refrigerated at 4°C. Specimens 
were cultured within one hour after collec- 
tion. Calibrated loops of milk (0.001 mL) 
were inoculated onto sheep’s blood and 
MacConkey’s agar. Milk samples were sub- 
cultured at 24, 48, 72, 96, and 120 hours. All 
plates were incubated at 37°C for 48 hours 


Time of Refrigeration, h 
nl 
Cultures 0 48 120 









in an environment that was 10% CO,. 
Colony counts were calculated for each 
subculture. Skin (5 cm below the areola 
mammae) and nipple cultures were ob- 
tained usihg separate sterile cotton swabs 
and inoculated onto sheep’s blood and Mac- 
Conkey’s agar. Bacteria were identified 
with standard biochemical tests and on the 
basis of the colonies’ morphologic struc- 
tures and the microscopic characteristics 
found in Gram’s-stained preparations. 


RESULTS 


All cultures from the breast skin and 
nipple contained bacteria (Table 1). No 
significant differences were found be- 
tween the culture sites, except that 
Streptococcus was cultured more fre- 
quently from the nipple than from the 
skin. Differences between the meth- 
ods of collection were found in regard 
to the number of milk cultures positive 
for bacteria. All ten specimens col- 
lected with sterile hand pumps showed 
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the presence of bacteria. Eight of the 
31 samples collected with manual ex- 
pression of the breast were negative 
for bacteria. 

Table 2 shows the decrease in the 
number of cultures positive for bacte- 
ria in regard to time of refrigeration. 
Eight samples at the beginning of the 
study were negative for bacteria; at 
120 hours, 30 samples showed no bacte- 
rial growth. 

The initial concentration of bacteria 
was low, with a mean of 10 000 colonies 
(range, 1000 to 140000 colonies). Bac- 
terial growth did not increase in any 
samples. A reduction in the majority of 
colony counts was found at the end of 
the 120-hour period. 


COMMENT 


The bacterial groups isolated from 
the skin, nipple, and milk, with the 
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exception of Klebsiella pneumoniae 
and Pseudomonas aeruginosa, have 
all been identified previously as nor- 
mal skin flora. * One can assume that in 
the process of suckling, an interchange 
of flora occurs between mother and in- 
fant. Although unlikely, it is possible 
that human milk contaminated with 
skin flora could be a source of infection 
in premature and sick newborn in- 
fants.”* In our study, we found signif- 
icant bacterial contamination in only 
two samples, presumably related to 
inadequate hand washing and methods 
of collection. Asquith and Harrod” 
have reported that bacterial contam- 
ination in banked human milk could be 
reduced by discarding the first 5 mL of 
donors’ expressed milk. 

The low bacterial counts and the 
increased number of negative cultures 
at the end of the refrigeration period 
appear to be the results of both the 
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refrigeration itself and the inhibitory 
effect of multiple antibacterial compo- 
nents present in breast milk. In a 
previous study, samples of human milk 
were inoculated with Escherichia coli 
and group B streptococci. Fresh milk, 
fresh-frozen milk, and breast milk 
frozen for 21 days all inhibited bacte- 
rial growth.” Further studies will be 
necessary to determine the biologic 
activity and longevity of these factors 
in refrigerated samples. 

In summary, one can assume that 
the bacteria found in human breast 
milk, when collected under appropri- 
ate conditions, represents contamina- 
tion from the skin flora. Furthermore, 
it is possible that refrigeration and the 
antibacterial factors in breast milk car 
sufficiently control normal skin flora 
bacterial growth for an undetermined 
period; in our study, it was a five-day 
period. 
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And, with TYLENOL, there are 
few aspirin complications, such as 
frequent GI upset or allergic reactions? 

Next time a family in your practice 
is worried, and it’s right to treat a fever, 
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Brief summary of prescribing information 


PROTROPIN® (somatrem for injection) 
INDICATIONS AND USAGE Protropin (somatrem for injection) is 
indicated only for the long term treatment of children who have 
growth failure due to a lack of adequate endogenous growth hor- 
mone secretion. Other etiologies of short stature should be 
excluded 
CONTRAINDICATIONS Protropin (somatrem for injection) should 
not be used in subjects with closed epiphyses. Protropin growth 
hormone should not be used when there is evidence of any progres- 
sion of underlying intracranial lesion, Intracranial lesions must be in- 
active and antitumor therapy complete prior to instituting therapy. 
Protropin growth hormone should be discontinued if there is evi- 
dence of recurrent tumor growth. Protropin growth hormone, when 
reconstituted with Bacteriostatic Water for Injection, USP (Benzyl Al- 
cohol Preserved) should not be used in patients with a known sen- 
sitivity to benzyl alcohol 
WARNINGS Benzy! alcohol as a preservative in Bacteriostatic 
Water for Injection has been associated with toxicity in newborns. 
When administering Protropin to newborns, reconstitute with Water 
for Injection, USP USE ONLY ONE DOSE PER VIAL AND DISCARD 
THE UNUSED PORTION 
PRECAUTIONS Protropin (somatrem for injection) should be used 
only by physicians experienced in the diagnosis and management 
of patients with pituitary growth hormone deficiency. Patients with 
growth hormone deficiency secondary to an intracranial lesion 
should be examined frequently for progression or recurrence of the 
underlying disease process. Because Protropin growth hormone 
may induce a state of insulin resistance, patients should be ob- 
served for evidence of glucose intolerance. Concomitant glucocor- 
ticoid therapy may inhibit the growth promoting effect of Protropin 
growth hormone. Patients with coexisting ACTH deficiency should 
have their glucocorticoid replacement dose carefully adjusted to 
avoid an inhibitory effect on growth. Hypothyroidism may develop 
during Protropin treatment. Untreated hypothyroidism prevents op- 
timal response to Protropin growth hormone. Therefore, patients 
should have periodic thyroid function tests and should be treated 
with thyroid hormone when indicated. See WARNINGS for use of 
Bacteriostatic Water for Injection, USP (Benzyl Alcohol Preserved) in 
newborns 
ADVERSE REACTIONS 
A. Protropin (somatrem for injection) Approximately 30 percent 
of all Protropin treated patients developed persistent antibodies to 
growth hormone. In patients who had been previously treated with 
pituitary-derived growth hormone, one of twenty-two subjects de- 
veloped persistent antibodies to growth hormone in response to 
Protropin therapy. In children not previously treated with any exog- 
enous growth hormone approximately 40 percent developed persis- 
tent antibodies to growth hormone. In general, the growth hormone 
antibodies are not neutralizing and do not interfere with the growth 
response to Protropin growth hormone. One of eighty-four subjects 
treated with Protropin growth hormone for 6 to 36 months developed 
antibodies associated with high binding capacities and failed to re- 
spond to treatment with Protropin growth hormone. in addition to an 
evaluation of compliance with treatment program and thyroid sta- 
tus, testing for antibodies to human growth hormone should be car- 
ried out in any patient who fails to respond to therapy. Additional 
short term immunologic and renal function studies were Carried out 
in a group of patients after approximately two years of treatment to 
detect other potential adverse effects of antibodies to growth hor- 
mone. The antibody was determined to be of the IgG class; no an- 
tibodies to growth hormone of the IgE class were detected. Testing 
included immune complex determination, measurement of total he- 
molytic complement and specific complement components, and im- 
munochemical analyses. No adverse effects of growth hormone 
antibody formation were observed. These findings are supported 
by a toxicity study conducted in a primate model in which a similar 
antibody response to growth hormone was observed. Protropin 
(somatrem for injection), administered to monkeys by intramuscular 
injection at doses of 125 and 625 pg/kg t.i.w.. was Compared to pi- 
tuitary-human eee hormone at the same doses and with plac 
over a period of 90 days. Most monkeys treated with high-dose Pro- 
tropin growth hormone developed persistent antibodies at week 
four. There were no biologically significant drug related changes in 
standard laboratory variables. Histopathologic examination of the 
kidney and other selected organs (pituitary, lungs, liver and pan- 
creas) showed no treatment related toxicity. There was no evidence 
of immune complexes or immune complex toxicity when the kidney 
was also examined for the presence of immune complexes and pos- 
sible toxic effects of immune complexes by immunohistochemistry 
and electron microscopy 
B. Bacteriostatic Water for og martes USP (Benzyl Alcohol 
Preserved) Toxicity in newborns has been associated with benzyl 
alcohol as a preservative (see WARNINGS) 
OVERDOSAGE The recommended dosage of up to 01 mg (0.2 IU) 
per kg body weight three times per week should not be exceeded 
due to the potential risk of side effects 
DOSAGE AND ADMINISTRATION The Protropin (somatrem for in- 
jection) dosage must be individualized for each patient. A dosa 
and schedule of up to 01 mg/kg (0.2 IU/kg) body weight adminis- 
tered three times per week (t.i.w.) by intramuscular injection is rec- 
ommended. After the dose has been determined, reconstitute each 
5 mg vial with 1-5 mL of Bacteriostatic Water for Injection, USP (Ben- 
zyl Alcohol Preserved) only. For use in newborns see WARNINGS. 
e PH of Protropin after reconstitution is approximately 78. To pre- 
pare the Protropin solution, inject the Bacteriostatic Water for Injec- 
tion, USP (Benzyl Alcohol Preserved) into the vial of Protropin 
goa hormone, aiming the stream of liquid against the glass wall. 
hen swirl the product vial with a GENTLE rotary motion until the 
contents are completely dissolved. DO NOT SHAKE. It is recom- 
mended that Protropin growth hormone be administered using ster- 
ile, disposable syringes and needles. After reconstitution, vial 
contents should be clear, without particulate matter. If solution is 
se | or contains particulate matter the contents MUST NOT be in- 
jected. Before and after injections the septum of the vial should be 
wiped with an antiseptic solution to prevent contamination of the 
contents after repeated needle insertions. The syringes should be of 
small enough volume that the prescribed dose can be drawn from 
the vial with reasonable accuracy. The needle should be of sufficient 
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length (usually 1 inch or more) to ensure that the injection reaches 
the muscular layer 


Genentech, Inc. 


460 Point San Bruno Bivd. 
South San Francisco, CA 94080 
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eleasing the human potential for growth 


PROTROPIN® (somatrem for injection): 
For children who need growth hormone 


In the past, the limited supply of pituitary-derived growth 
hormone meant that only the most profoundly growth hormone- 
deficient children were treated.'2 

Today, the recombinant DNA technology of Genentech 
ensures a virtually limitless supply of pure Protropin growth 
hormone for the treatment of all children lacking adequate 
endogenous growth hormone. Clinical studies of Protropin growth 
hormone, the most complete studies conducted for any growth 
hormone product, confirm its safety and efficacy in the treatment 
of this disorder 


Some important clinical guidelines for patient identification 
è Record height at all routine pediatric examinations.* 
e Compare with cross-sectional data on a standard growth chart. 
e Careful, consistent technique for measuring children’s height is critical. 


è Growth rates of less than 5 centimeters (2 inches) per year before 
age five, or less than 4.5 centimeters (1.8 inches) per year after 
age five, are cause for concern and may warrant further evaluation.® 


e Progressive deviation from a normal growth curve may become 
apparent at any time during childhood.$ 


e Measurements made over four to six months, that show a decline 
in growth rate, may signal the need to refer the child for further 
evaluation.® 


Early intervention: Time to grow 


è Early diagnosis of children lacking 
adequate endogenous growth hormone is 
desirable because younger children 
typically demonstrate better responses to 
treatment and better long-term results than 
older children. 





For further information, "a S 
please call toll free 1-800-821-8590 X-ray child aged 8 
or 1-800-551-2231 


??Protropin 
[somatrem for injection] 


Please see Protropin® (somatrem 
® for injection) brief summary 
) 1986, Genentech, Inc. Genentech: Inc. on adjacent page. 


121 


The Pediatric Forum 


This department of AJ DC is devoted to our readers. It is the place for comment, criticism, 
observation, and discussion of “isswes of current concern and importance for children’s 
health.” In addition to the usual letters that comment on articles that have appeared in 
previous issues of AJDC, the Editor encourages our readers to express themselves on a 
variety of topics and issues that are considered to be important and that deal with current 
problems and other matters bearing on the health and welfare of children. Further, we 
encourage the submission of unique and brief clinical and scientific observations that do 
not fulfill the criteria for original articles. The latter contributions will be judged 
editorially, and may well be peer-reviewed in the usual fashion, or examined critically by 
our editorial staff in Tucson. Obviously, some may not be accepted for publication. 

Acceptance of submitted letters will be contingent on both acceptability and space 
available. The reader should submit double-spaced copy clearly marked “for publication” 
and signed by all authors. References, if included, should conform to the usual JOURNAL 
format. The maximum length of any contribution should be 500 words. Copyright 
assignment, signed by all authors, must accompany the original submission. The Editor 
reserves the right to edit all submissions. Although we will not impose a strict time limit on 
letters that apply to published articles in AJDC, in general these should be received within 
six weeks of publication of the article. 


Pediatrics to Geriatrics? 


Sir.—The recent editorial comment 
regarding the proposed transition 
from pediatrician to geriatrician’ 
sparked some amusement in our fam- 
ily practice group. However, the sug- 
gestion that geriatrics can be learned 
in a program of one or two years (“rea- 
sonable duration”?) displays a remark- 
able distance from the actual practice 
of medicine. The current primary care 
physicians for the elderly, internists, 
and family physicians are well trained 
from the first year of residency in 
diseases of the elderly, and most would 
bristle at the suggestion that elderly 
patients should be approached as if 
they were children. The differences in 
patient population are much more nu- 
merous than their similarities. 

In general, pediatricians deal with 
acute illnesses in basically healthy pa- 
tients. This does not impugn their abil- 
ity to handle life-threatening illnesses, 
but the vast majority of pediatric pa- 
tients can be expected to have a single, 
survivable illness. How does a pedia- 
trician learn, in “one or two years,” a 
complete change in philosophy, to the 
management of multiple chronic dis- 
eases in a single patient? One of the 
attributes of general pediatrics is, in- 
deed, the upbeat nature of the patient/ 
family encounters. I would be sur- 
prised if many pediatricians outside of 
pediatric oncology would be interested 
in such a change. 

I doubt that Dr McAnarney would 
suggest retraining pediatricians to be, 
say, surgeons, in less time than that 
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required for a full surgical residency, 
and yet the pathophysiology is the 
same, diagnosis is the same, and most 
surgeons recognize that the actual 
hand skills involved in surgery do not 
require a full five or six years to learn. 
The thought processes, ie, when not to 
operate, are the difficult and impor- 
tant factors requiring full training. Dr 
McAnarney may have fallen into the 
trap currently so prevalent in our soci- 
ety, which belittles thought processes 
and lauds procedural skills. 

It is these thought processes that 
require full training, instead of a 
“short course in old folks.” Perhaps if 
Dr McAnarney were to spend a few 
months in any given Veterans Admin- 
istration hospital, she would realize 
that the major similarity between pe- 
diatrics and geriatrics is the arbitrary 
nature of separating patients by age 
group alone. 

STEVEN C. Burns, MD 
Sunrise Medical Associates 
610 E Baseline Rd 

Tempe, AZ 85283 


1. McAnarney ER: Pediatrics to geriatrics? 
AJDC 1986;140:866. 


Retraining Pediatricians as 
Geriatricians 


Sir.—I would like to comment on the 
recent editorial by my teacher, friend, 
and colleague, Dr McAnarney,’ con- 
cerning retraining pediatricians as 
geriatricians. The current dearth of 
physicians to care for the enlarging 
elderly population is a matter of great 


concern to all of us. It is therefor 
encouraging to see efforts toward ney 
and creative solutions to this problem 

As an internist and a pediatrician, 
agree that both the young and old d 
experience rapid physical and psycho 
logical changes resulting in significan 
challenges of identity, independence 
and control. However, I believe ther 
are fundamental differences in hos 
these transitions fit into the context c 
the individual's life. An older perso: 
may confront debilitating illness tha 
limits and changes previous indepen 
dence and control, but he or she expe 
riences these developments with th 
perspective gained from having al 
ready moved through youth and adult 
hood. Elderly people know what thei 
previous capabilities have been an 
see the deterioration of those skills a 
it occurs. Most elderly adults hav 
attained abstract or formal opera 
tional reasoning and can therefore re 
flect on the changes of later life in | 
way that is profoundly different fron 
the manner in which the child an 
adolescent might consider change anı 
transition. 

This is not to say that a pediatricia! 
cannot be trained to work with thi 
elderly, but I do question how man: 
practitioners who have chosen to wor! 
with children exclusively would the! 
choose to work with the elderly. Afte 
all, a very significant part of the grati 
fication offered by pediatrics center 
on the growth and development seen i 
children. It is the prospect of a lon; 
future for the patient that very ofte) 
attracts the medical student into th 
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specialty of pediatrics in the first 
place. Why would these physicians 
then decide to care for those having a 
very limited future, and one that per- 
haps will be colored by chronic dis- 
ease? More important, I find that the 
skills and style of interaction appropri- 
ate in caring for children are generally 
not suitable for practitioners dealing 
with older adults. 

I believe that the rapid physical and 
psychological changes characteristic 
of these two age groups represent a 
superficial similarity that loses mean- 
ing when viewed in the context of adult 
and childhood emotional and cognitive 
development. I doubt my elderly pa- 
tients would agree with Dr McAnar- 
ney’s suggestion that “independence 
for the young and for the old is concep- 
tually similar.” 

Expanding the pediatrician’s fund of 
knowledge and breadth of experience 
relevant to diseases seen in the elderly 
would be a formidable but attainable 
goal. The more relevant issue, how- 
ever, is whether the individual practi- 
tioner possesses the desire to enter 
such a specialty. 

The pediatrician’s comfort with and 
respect for the family context of health 
and disease prompt him or her to meet 
and work with parents and children 
simultaneously. This ability is also an 
essential skill for the effective geri- 
atrician. The identified patients are 
often reversed for the pediatrician and 
geriatrician, but it is the ability to 
integrate the generations in caring for 
their illnesses that is invaluable in 
working with the elderly. 

Dr McAnarney suggested an inter- 
esting approach to the problem of pedi- 
atrician oversupply and geriatrician 
undersupply. It is important, however, 
to consider these conceptual differ- 
ences and technical problems as well as 
the dissimilar motivations seen in the 
pediatrician and geriatrician before 
adopting such a retraining program. 

DAVID SIEGEL, MD 
Rochester General Hospital 
1425 Portland Ave 
Rochester, NY 14621 


1. MeAnarney ER: Pediatrics to geriatrics? 
AJDC 1986;140:866. 


In Reply.—Dr Siegel’s reflections on 
my commentary provide refreshing 
perspective from a colleague who has 
had extensive training in caring for 
both the young and the old. One of the 
greatest joys of our professional rela- 
tionships is that experience and knowl- 
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edge are so freely shared. I believe Dr 
Siegel provides unusual insight into 
the developmental differences be- 
tween the young and the old. 

I agree that elderly adults possess a 
different perspective of life than do 
children and adolescents, based on the 
elderly’s extensive life experiences 
and their level of cognitive function. It 
is perhaps the profoundness of the 
transitions and changes and the effects 
of these profound changes on the indi- 
viduals and their families that the 
young and old share. There are major 
qualitative differences in the nature of 
their transitions, but the transitions 
may be equally challenging and disrup- 
tive to the individuals in transition and 
their families. As they experience 
change, the elderly or the young may 
not fully comprehend the effects of 
these transitions. It is the nature of 
change and the effect of change on 
families that the pediatrician may be 
particularly capable of understanding 
from previous experience with fam- 
ilies undergoing change from the ehal- 
lenges of children’s growth and devel- 
opment. 

Dr Siegel’s question about how many 
practitioners who have chosen to work 
exclusively with children would choose 
to work with the elderly is really one of 
great importance. As Dr Siegel notes, 
most pediatricians are drawn to pedi- 
atrics because of the “prospect of a long 
future for the patient.” Are the basic 
professional interests and motivations 
so different between pediatricians and 
geriatricians that such a suggestion of 
some pediatricians retraining to be- 
come geriatricians would fail because 
of lack of interest on pediatricians’ 
part? I have no way of judging this and 
almost think that pediatricians would 
have to be surveyed to find out. Infor- 
mal responses by local practicing pedi- 
atricians have been mixed at best! 

The limited future of the elderly is 
often distressing for physicians and 
possibly particularly distressing for 
pediatricians. The chronic diseases of 
the elderly are more numerous than 
they are in children, but with chron- 
ically ill children living longer than in 
years gone by, pediatricians will in- 
creasingly be called on to care for older 
adolescents and young adults who are 
chronically ill. The skills needed to 
care for chronically ill children and 
adults may be more similar than 
dissimilar even though the chronic con- 
ditions between the two groups may be 
quite different. 

Thus, I believe Dr Siegel’s com- 


ments are crucial to consider and to 
debate as we think further about 
“whether the similarities between the 
patients, the specialties, and the pro- 
viders are great enough for some pedi- 
atricians to retrain to become geriatri- 
cians, or whether the differences 
between the specialties are too great 
for this to be possible.” 

ELIZABETH R. MCANARNEY, MD 

University of Rochester 

Strong Memorial Hospital 

601 Elmwood Ave 

Rochester, NY 14642 


Russell-Silver Syndrome and 
Pituitary Gonadal Axis Dysfunction 


Sir.—We read with interest the article 
“Russell-Silver Syndrome [RSS] and 
Hypopituitarism” by Cassidy et al,’ 
who pointed out the importance of the 
endocrinologic examination in patients 
with RSS. The association of endo- 
crinologic abnormalities and RSS has 
not been well recognized. We have 
seen seven patients with RSS, with a 
mean follow-up period of six years. Of 
these seven patients, three (two boys 
and one girl) had abnormal endocrin- 
ologic data, while the other four did 
not. 


Levels of luteinizing hormone and follicle- 
stimulating hormone under basal conditions 
and after administration of luteinizing hor- 
mone-releasing hormone (2 pg/kg by in- 
travenous injection) in three patients with 
Russell-Silver syndrome. Shaded area rep- 
resents responses in normal subjects at 
ages 5 to 10 years. Patients 1 and 2 were 
boys; patient 3 was a girl. 
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We encountered three patients with 
RSS with endocrinologic abnormali- 
ties. Tests were performed at the ages 
of 7 to 8 years. The Figure shows a 
significant rise in the serum follicle- 
stimulating hormone level after an in- 
travenous injection of luteinizing hor- 
mone-releasing hormone (2 pg/kg) in 
these three patients, though their 
basal levels of follicle-stimulating hor- 
mone and luteinizing hormone were 
normal. The other pituitary functions 
were observed to be normal. In addi- 
tion, no microphallus or cryptorchid- 
ism was observed in the male patients. 

Our data, therefore, support the ex- 
istence of endocrinologic abnormality 
in RSS, as suggested by Cassidy et al. 

YASUFUMI OKABE, MD 
Kous1I UEDA, MD 
Department of Pediatrics 
Faculty of Medicine 
Kyushu University 

3-1-1, Maidashi, Higashi-ku 
Fukuoka 812, Japan 


1. Cassidy SB, Blonder O, Courtney VW, et al: 
Russell-Silver syndrome and hypopituitarism: 
Patient report and literature review. AJDC 
1986;140:155-159. 


Mercury Poisoning and Acrodynia 


Sir.—Twenty years have elapsed since 
Dr Warkany’ summarized the rela- 
tionship between mercury poisoning 
and acrodynia in his elegant review 
“Acrodynia: Postmortem of a Disease.” 
The current report serves as a re- 
minder of the continued presence of 
the disorder and illustrates the inade- 
quacy of a screening test (Reinsch’s 
test) for the detection of mercury poi- 
soning. 


Patient Report.—A 30-month-old girl 
had a two-month history of progressive 
irritability and pruritus. Marked leth- 
argy and hypertension (blood pressure, 
134/102 mm Hg) were noted, and she was 
hospitalized for further evaluation. On ad- 
mission, her weight was 10.2 kg; height, 
86 cm; pulse rate, 140 beats per minute; and 
blood pressure, 144/92 mm Hg. The child 
was lethargic and hypotonic. There were 
multiple excoriations of the buttocks and 
thighs, and her fingers were erythematous 
and swollen. 

Results of the following initial laboratory 
tests were normal: hemogram, urinalysis, 
serum electrolytes, glucose, blood urea ni- 
trogen, and creatinine. A urine toxicology 
screen was negative, and random urine 
specimens were negative for heavy metals 
(Reinsch’s test) on two occasions. An elec- 
troencephalogram and cranial computed 
tomographic scan were normal, as were 
findings of an abdominal ultrasound and 
computed tomographic scan. The motor 
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Laboratory Studies of Patient With Acrodynia* 


Urine VMA, ug/mg of HVA, ug/mg of 
Mercury, pg/L Creatinine Creatinine PRA, ng/mL/h 
Day (umol/L) (umol/mg of Creatinine) (pmol/mg of Creatinine) (ng-L-'-s~') 
1 Sed. Mel 35 (20) 27 (17) 16.4 (4.56) 
2 are. +) 35 (20) 23 (14) TED h 
10 pale TO 43 (25) 29 (18) a Genai 
12 214 (1.07) 27 (16) 24 (15) a A 
13 268 (1.31) nae a EPT sate ees 
14 296 (1.48) 29 (16) 23 (14) a toa 
19 490 (1.99) E AT E vue ase 
25 603 (3.01) 38 (22) ry ee 14.0 (3.89) 
34 P E 12 (7) P A E ied 
43 37 (0.18) ee ey Lay fa 5.3 (1.47) 
150 nit Me un) 10 (6) 10 (6) 0.8 (0.22) 
Normal 
values <20 (<0.10) <16 (<9) <13 (<8) <3.5 (<0.97) 


*The patient received therapy with p-penicillamine (days 16 through 43) and phenoxybenzamine 
hydrochloride (days 16 through 68). These studies were done with 24-hour urinary excretion samples 
VMA indicates vanillyimandelic acid; HVA, homovanillic acid; and PRA, plasma renin activity. 


nerve conduction velocity and electromyo- 
gram were normal. 

Studies during the initial ten days of 
hospitalization revealed excessive 24-hour 
urinary excretion of catecholamines and 
metabolites. Samples contained 135 to 
167 g/d of dopamine (normal, <165 g/d), 
27 to 42 pg/d (160 to. 250 nmol/d) of 
norepinephrine (normal, <29  yg/d 
[<170 nmol/d]), 3.8 to 8.1 pg/d (21 to 
44 nmol/d) of epinephrine (normal, <29 wg/d 
[<158 nmol/d]), 35 wg/mg of creatinine 
(20 pmol/mg of creatinine) vanillylmandelic 
acid (VMA) (normal, <16 wg/mg of creati- 
nine [<9 pmol/mg of creatinine]), and 23 to 
29 ywg/mg of creatinine (14 to 18 pmol/mg 
of creatinine) homovanillic acid (normal, 
<13 ywg/mg of creatinine [<8 yg/mg of 
creatinine]). 

Plasma renin activity (PRA) was ele- 
vated, at 16.4 ng/mL/h (4.56 ng-L~*-s~’) 
(normal supine, <3.5 ng/mL/h 
[<0.97 ng-L~'-s~*]). Plasma cortisol levels 
at 8 am (29 wg/dL [800 nmol/L) and 4 Pm (19 
to 28 wg/dL [520 to 760 nmol/L]) revealed 
absence of normal diurnal variation. Fol- 
lowing administration of dexamethasone 
(0.5 mg) at 11 pm, there was normal sup- 
pression of the 8 Am plasma cortisol level 
(3 wg/dL [90 nmol/L)). 

A review of the patient’s history revealed 
that approximately two months prior to 
admission the father had spilled mercury 
from a large manometer on a floor where 
the child frequently played and had at- 
tempted to elean it with a vacuum cleaner. 
The concentration of mercury in a 24-hour 
urine collection as determined by atomic 
absorption was elevated, at 214 ug/L 
(1.07 mol/L) (normal, <20 ug/L 
[<0.10 umol/L]).? It increased to 268 ug/L 
(1.31 pmol/L) and 296 ug/L (1.48 pmol/L) on 
the second and third days, respectively, 
after D-penicillamine administration 
(250 mg four times a day) was begun. 


Because of persistent tachycardia (pulse 
rate, 136 to 160 beats per minute) anc 
hypertension (blood presure, 120/100 tc 
140/110 mm Hg), she was also treated witt 
phenoxybenzamine hydrochloride (5 mg 
twice a day). 

The initial and subsequent values fo 
urinary mercury, VMA, homovanillic acid, 
and PRA are given in the Table. The uri 
nary mercury level increased early wit 
therapy but had decreased to 37 pg/L 
(0.18 pmol/L) by day 43, at which time 
p-penicillamine therapy was discontinued. 
The urinary VMA level normalized by day 
34; the PRA was still slightly elevated or 
day 43. 

The child’s pruritus, erythema, and des. 
quamation improved slowly over the first 
six weeks of therapy. Although the 24-how 
mercury excretion had returned to rela- 
tively low levels at this time, the hyperten- 
sion and irritability persisted for an addi- 
tional five weeks. 


Comment.—This patient illustrates 
many of the classic manifestations ol 
acrodynia. Irritability, lethargy, 
hypotonia, pruritus, erythema witt 
desquamation, tachycardia, and hy- 
pertension’ were associated with adre- 
nocortical hyperfunction and cate- 
cholamine excess.’ The latter probably 
accounts for the hyperreninemia noted 
in our patient.* The persistence of hy- 
pertension and irritability for five 
weeks after return of the biochemica) 
abnormalities to normal was a remark- 
able feature of this case. 

This case also illustrates the inade-. 
quacy of a screening test for heavy 
metals (Reinsch’s test) for the diag- 
nosis of mercury intoxication. For the 
test, a copper wire is immersed ir 
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acidified urine and, if mercury is pres- 
ent, a metallic, silver-colored plate 
forms on the wire. The test is reported 
to detect mercury levels of 7500 pg/L 
(37.4 wmol/L) of urine, a concentra- 
tion of mercury that is approximately 
3700-fold greater than the value diag- 
nostic for mercury poisoning.” Accu- 
rate diagnosis of mercury poisoning, 
therefore, requires analysis of 24-hour 
urine samples by atomic absorption. 
D. MICHAEL FouLps, MD 
KENNETH C. COPELAND, MD 
RoBERT C. FRANKS, MD 
Department of Pediatrics 
University of Texas 
Health Science Center 
7703 Floyd Curl Dr 
San Antonio, TX 78284 


The authors are grateful for the secretarial 
support of Maria Galvan and Barbara Clarke in 
the preparation of this manuscript. 

We thank Beth Pinkerton, MD, for referring 
this patient to us. 
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Untoward Effects Associated 
With Lindane Abuse 


Sir.—Scabies has become a common 
pediatric problem in recent years. In 
the older child, the usual treatment is 
topical application of 1% lindane 
(Kwell) lotion for eight to 12 hours 
followed by thorough washing. The 
following is a report of suspected lin- 
dane-related transient pancytopenia 
in a teenaged patient who did not 


comply with these instructions. 


Patient Report.—A 14-year-old boy was 
evaluated because of a transient episode of 
blindness in the lateral one third of the 
visual field of his left eye, dysarthria, and 
syncope. In the preceding six weeks, he 
had treated himself for scabies with lindane 
on at least eight occasions. On the last 
exposure, he had applied the lotion to the 
entire torso, which contained open lesions, 
for 48 hours. It was estimated that the total 
exposure was about 1.4 g of lindane. He 
denied exposure to any other drugs or toxic 
products, except for ampicillin sodium and 
cloxacillin sodium prescribed by his physi- 
cian for infected skin lesions secondary to 
scratching. 

Results of the physical examination on 
admission were normal, except for pallor 
and crusted impetiginous skin lesions. His 
neurologic evaluation showed normal find- 
ings, with questionably decreased two- 
point discrimination. His electroencephalo- 
gram and visual and somatosensory evoked 
responses were normal. Results of the labo- 
ratory evaluation are listed in the Table. 
Other data included the following: negative 
Coombs’ test, elevated erythrocyte 
creatine (34.1 mg/dL [2.6 mmol/L]), and 
hematuria (2 + ). Examination of his periph- 
eral blood film revealed increased polyehro- 
masia and a scant number of schistocytes. 
A bone marrow evaluation demonstrated 
increased megakaryocytes, decreased and 
megaloblastoid erythroid series, and nor- 
mal myeloid series. 

The last evaluation two months after 
admission was done by his family physi- 
cian, who stated that the boy appeared 
normal in all respects. 


Comment.—The active ingredient 
in Kwell is lindane, the gamma isomer 
of hexachlorocyelohexane. Lindane is 
metabolized by oxidation and dehy- 
drogenation to chlorinated phenols, 
which are excreted in the urine.’ Milby 
et al’ noted that the use of lindane is 
quite widespread and found blood lin- 
dane levels to reflect recent exposure 
of production workers in a lindane 
plant. 

Lindane concentrations of greater 
than 20 pg have been linked to neu- 


rologic abnormalities, including elec- 
troencephalographic changes, mus- 
cular jerking, and emotional prob- 
lems.’ 

Pancytopenia and aplastic anemia 
have been reported following exposure 
to benzene hexachloride burners or 
vaporizers, house fumigation, and 
even dog dip but not to Kwell.** 

The mechanism of the toxic action of 
lindane is unknown but may be an 
idiosyncratic reaction in that elevated 
blood levels do not always result in 
aplastic anemia or neurologic abnor- 
malities.” In some cases, it appears to 
have the characteristics of an allergic 
response because of sudden exacerba- 
tion of toxic effects on repeated expo- 
sure.” 

The patient described herein had 
repeatedly exposed his raw skin sur- 
faces to lindane. He had significant 
hematologic abnormalities in the form 
of pancytopenia and transient neu- 
rologic abnormalities associated with 
his misuse of this product. This report 
gives emphasis to the importance of 
supervision as well as instruction 
when prescribing medication for ado- 
lescents. 

DAISILEE H. BERRY, MD 
Department of Pediatric 
Hematology/Oncology 


MARGE A. BREWSTER, PHD 

Department of Pathology 

University of Arkansas for 
Medical Sciences 

800 Marshall St 

Little Rock, AR 72202 


RoDNEY Watson, MD 
1117 McLain 
Newport, AR 72112 


Ron W. NEUBERG, MD 
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University of South Carolina 
at Columbia 

3301 Hardin St 

Columbia, SC 29208 


: Laboratory Data of Patient* 


Date of Hemoglobin, 


Platelets, 
10°/mm? 


WBCs/mm? 


g/dL (g/L) 
6.0 (60) 
7.2 (72) 
7.6 (76) 
7.4 (74) 
7.3 (73) 
8.4 (84) 
12.1 (121) 


Hematocrit, % 
17.1 (0.17) 
21.0 (0.21) 
22.0 (0.22) 
21.0 (0.21) 
21.0 (0.21) 
25.0 (0.25) 6.0 (0.06) 
36.0 (0.36) 1.8 (0.018) 

*WBCs indicates white blood cells; LDH, lactic dehydrogenase. 


Reticulocytes, % 
2.2 (0.022) 
22.0 (0.22) 
31.0 (0.31) 
16.0 (0.16) 
11.0 (0.11) 


(x 10°/L) (x 109/L) 
10 500 (10.5) 
9400 (9.4) 
5600 (5.6) 
4700 (4.7) 
3400 (3.4) 
3000 (3.0) 
9600 (9.6) 


LDH, U/L 


Lindane, pg/L 
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Lindane destroys the parasite but does not 
eliminate itching. Could this be the reason for 
continued application? If so, itching must also 
be treated.—Eb. 


Kawasaki Disease and Hepatitis B: 
Lack of Association 


Sir.—Kawasaki disease (KD) occurs 
frequently in the Japanese population’ 
and is often associated with abnormali- 
ties of liver function.** Hepatitis B 
virus infection (HBV) is also common 
in Asian people’ and has recently been 
associated with diseases mediated by 
immune complexes.** Immune com- 
plex vasculitis due to HBV sometimes 
takes the form of glomerulonephritis” 
or essential-mixed cryoglobulinemia’ 
and resembles certain aspects of KD. 
The present study investigated the 
possibility of an association between 
HBV and KD. 


Patients and Methods.—Thirty-eight pa- 
tients with previously diagnosed KD 
who had undergone echocardiography 
were contacted. Fifteen patients were en- 
rolled in the study after parental informed 
consent was obtained. Ages ranged from 1 
to 12 years (mean age, 3.5 years), and eight 
of 15 patients were boys. Ethnicity was 
typical of the local population and showed 13 
whites or Hispanics, two blacks, and no 
Asians. The interval from onset of disease 
to study ranged from five to 59 months 
(mean interval, 18 months). 

One of the 15 patients had bilateral coro- 
nary artery aneurysms, as demonstrated 
by echocardiography, persisting to the 
time of the study. One of four patients 
tested had an acute elevation of liver en- 
zyme level. Serum samples were collected 
by venipuncture and stored at — 20°C until 
analysis. Sera were tested for the presence 
of hepatitis B surface antigen (HBsAg) 
using a solid-phase enzyme-linked immu- 
nosorbent assay (ELISA). Sera were also 
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analyzed for the presence of hepatitis B 
surface antibody (anti-HBs) and IgM-spe- 
cific HBc (anti-HBe IgM) by ELISA tech- 
niques. The presence of hepatitis B core 
antibody (anti-HBe IgG) and hepatitis A 
antibody (anti-HAV) was assayed using a 
radioimmunoassay. 


Comment.—None of the 15 patients 
had positive results for the HBsAg, 
anti-HBs, anti-HBe IgM, anti-HBc 
IgG, or anti-HAV. | 

These results do not support an as- 
sociation between KD and HBV in our 
population. The absence of Asians in 
our study population strengthens the 
argument against association by re- 
moving confounding epidemiologic 
variables. 

HARRY KAPLOVITZ, MD 
DEBORAH FRIEDMAN, MD 
KEITH KRASINSKI, MD 
Department of Pediatrics 
New York University 

Medical Center 

and Bellevue Hospital Center 
530 First Ave 
New York, NY 10016 
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Section to Discuss Health 
Care and the Poor? 


Sir.—Dr Pruitt’s recent commentary 
on “Health Care and the Poor” was 
right on target in stating that “Health 
care for the poor is in jeopardy” and 
that if positive steps are not taken soon 
“the needy may be neglected.” He was 
also correct in pointing out that pedi- 


atricians are in a unique position 1 
“speak as advocates for a population i 
need.” 

It was of interest to note that none: 
the references from the commentar 
were from pediatric journals and th: 
only one was from a general medic 
journal that is readily accessible 1 
most pediatricians. 

If, as Pruitt suggested, “Our exper 
ences especially suit us to participa' 
in discussion of this important soci 
issue,” a suitable vehicle in the ped 
atric mainstream is needed. AJD( 
with its wide circulation to both ac: 
demic and practicing pediatrician 
would seem to be in a unique positic 
to provide such a vehicle. This cow 
take the form of a regular section th: 
would feature developments and inn 
vations concerning health care and tł 
poor at the local, regional, and nation 
levels. A section such as this would, 
believe, have broad appeal and wou. 
help give this important issue the a 
tention it needs. 

Davin H. JAMES, JR, MD 

Department of Pediatrics 

The University of Tennesse 
College of Medicine 

848 Adams Ave 

Memphis, TN 38103 
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Sir.—I was encouraged when I saw th 
title of August’s THE EDITORIAL BOAR 
SPEAKS, “Health Care and the Poor 
but reading it proved to be a conside 
able letdown! 

Dr Pruitt seemed genuinely col 
cerned about the reestablishment of 
double standard in health care in th 
United States but seemed unwilling t 
speak of the origin of this sad state : 
affairs, leaving one to conclude that 
is an instance of spontaneous gener: 
tion. 

It was surprising to read that tk 
middle class is “shaking off the bitte 
ness and the sense of economic i 
justice that it experienced in th 
1970s.” This suggests that the so-calle 
middle class is better off in the 198( 
than it was in the 1970s. I do not thin 
the unemployed workers in the aut 
steel, and other heavy industries wi 
agree. They have slipped from the mic 
dle class to the poor. So have thousanc 
of independent farmers, workers i 
the textile industry, and many, man 
others. 

I think Dr Pruitt is confusing th 
middle class with the 5% to 10% of to 
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ncome earners in this country. They 
nave indeed benefited from the tax 
uts enacted in the Reagan years. With 
ess federal income there is obviously 
ess to be spent on the poor, partic- 
ilarly when military spending reaches 
intrammeled heights. It would be sur- 
prising indeed if this favored class did 
10t have “the renewed attitude of con- 
‘idence in the working of the American 
system,” which Dr Pruitt apparently 
shares. 

It does no good to sigh over the 
dlight of the poor in this country, for 
‘heir situation is no accident! Let them 
sat cake. 

BENJAMIN C. BERLINER, MD 

The Waterbury Regional 
Department of Pediatrics 

Waterbury Hospital 

64 Robbins St 

Waterbury, CT 06721 


In Reply.—Dr Fried calls attention to 
a group of young people who have 
received adequate to excellent phys- 
cal health care. As he points out, 
1owever, a “social illness” is directing 
‘hem to an impoverished life. Unem- 
»loyment and industrial strife are cer- 
‘ainly two factors at work in the social 
lIness. Many also would consider 
yreakdown of the family structure, 
lrug and alcohol abuse, discrimina- 
‘lon, and exposure to violence as semi- 
ial. 

Discussion of the problems of the 
oor rarely takes place in our pediatric 
ournals, as Dr James notes. In a re- 
‘ent article by Dr Bazzoli’ entitled 
‘Health Care for the Indigent: Over- 
riew of Critical Issues,” 86 references 
vere cited, but very few had been 
ublished in widely read medical jour- 
jals. 

The indignation expressed by Dr 
3erliner is unmistakable. One needs to 
work only briefly with those who ap- 
year to be victims of injustice before 
‘heir helplessness and anger become 
ipparent. Pediatricians know the im- 
yact such emotions have on the chil- 
lren and other members of the family. 
t is our responsibility, therefore, to 
peak locally and nationally for the 
opulations in need. 

ALBERT W. Pruitt, MD 
Department of Pediatrics 
Medical College of Georgia 
Augusta, GA 30912 
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Delay in Diagnosing 
Pediatric Brain Tumors 


Sir.—The article by Flores et al’ was 
unhelpful. The reasons for delay in diag- 
nosing pediatric brain tumors are im- 
possible to ascertain. How long did pa- 
tients have symptoms before they 
presented to a physician? Is it a physi- 
cian or patient education problem? 

Did Flores et al suggest that head- 
aches, weight loss, behavior changes, 
seizures, or “other” are indications for a 
computed tomographic scan of the 
head? 

Were “presenting signs and symp- 
toms” the ones that had been ignored for 
so long or the ones that sparked com- 
puted tomographic scanning and refer- 
ral? 

Also, what evidence is there that a 
delay of 26 weeks from onset of symp- 
toms changes the prognosis of brain 
tumors? None of the references cited 
contains such evidence. 

JOHN DiTRAGLIA, MD 
Department of Pediatrics 
Building A 
1835 Oakland Ave 
Portsmouth, OH 45622 
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Are Parent-Child Resemblances in 
Growth Sex Limited? 


Sir.—In the recent letters on early 
maturity and isosexual precocity, the 
statement was made that “the correla- 
tion of growth between girls and their 
parents is higher than that observed 
between parents and their sons.” Ac- 








Relative Risk 
of Obesity 






*Age 11 years or earlier. 
tAge 12 to 13 years. 
tAge 14 years or later. 


Maternal Maturational Timing and Risk of Obesity in Children 


Children of Early- Children of Medium- Children of Late- 
Maturing Mothers* Maturing Motherst Maturing Mothers 


tually, boys and girls are equally af- 
fected, especially with regard to ma- 
ternal maturational timing. 

Having investigated mother-child 
resemblances in maturational timing 
in thousands of children of both sexes, 
we found that maternal maturational 
timing is reflected in the size of boys 
and girls alike. Both the sons and 
daughters of early-maturing mothers 
are advanced in ossification timing and 
bone age and are larger through the 
time of maturity.*’ If anything, the age 
at menarche of the mothers has more 
effect on the dimensional and matura- 
tional development of the sons than on 
the daughters. 

Of equal interest and importance is 
the fact that the sons of early-maturing 
mothers are (like the daughters) fatter 
at all ages from infancy through ado- 
lescence and well into the adult years. 
There is a systematically increased 
risk of obesity for both the sons and the 
daughters of early maturers and a cor- 
respondingly decreased risk of obesity 
for the children of late maturers, re- 
gardless of sex (Table). So the manifold 
sequelae of differences in maternal ma- 
turational timing are not sex limited. 

Maternal maturational timing, 
therefore, is pertinent to the size and 
maturity timing of the progeny and to 
the level of fatness and the likelihood of 
obesity at all ages. Both the sons and 
the daughters of early maturers are 
taller and heavier during the growing 
years but shorter and heavier through 
the adult years. 

While father-child correlations in 
size are negligible at birth and in the 
early years, they equal or exceed 
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mother-child resemblances as adult- 
hood approaches, again without appar- 
ent influence of the sex of the child.* 
STANLEY M. GARN, PHD 
TIMOTHY V. SULLIVAN 
The Center for Human Growth 
and Development 
The University of Michigan 
300 North Ingalls Bldg 
Ann Arbor, MI 48109 
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‘Ode to the Circumcised Male’ 


Sir.—Before the mid-1970s, the Amer- 
ican standard of care included neonatal 
circumcision, a minor surgical proce- 
dure that promoted genital hygiene 
and prevented later penile cancer as 
well as cervical cancer in female sexual 
partners. More recently, evidence has 
suggested that adequate hygiene is all 
that is needed and that circumcision is 
an unnecessary and traumatic proce- 
dure. In 1983, the American Academy 
of Pediatrics and the American College 
of Obstetrics and Gynecology jointly 
agreed that routine circumcision is not 
necessary, and third-party payers are 
increasingly refusing to pay for the 
procedure. Whether recent evidence 
of a decreased incidence of urinary 
tract infections in circumcised male 
infants? can stem the anticircumcision 
tide is questionable. 

The purpose of this communication 
is to offer some solace to the genera- 
tions of circumcised males who are now 
being told that they have undergone an 
unnecessary and deforming proce- 
dure, which may also have been brutal 
and psychologically traumatic. To 
them I offer these lines: 


Ode to the Circumcised Male 
We have a new topic to heat up our pas- 
sions—the foreskin is currently top of 
the fashions. 
If you’re the new son of a Berkeley profes- 
sor, your genital skin will be greater, not 
lesser. 


For if you’ve been cire’ed or are Moslem or 
Jewish, you’re outside the mode; you are 
old-ish not new-ish. 
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You have broken the latest society rules; 
you may never get into the finest of 
schools. 

Noncircumcised males are the “genital 
chic”—if your foreskin is gone, you are 
now up the creek. 

It’s a great work of art like the statue of 
Venus, if you’re wearing a hat on the head 
of your penis. 

When you gaze through a looking glass, 
don’t think of Alice; don’t rue that you 
suffered a rape of your phallus. 

Just hope that one day you can say with a 
smile that your glans ain’t passé; it will 
rise up in style. 

EDGAR J. SCHOEN, MD 

Department of Pediatrics 

Kaiser Permanente 
Medical Center 

280 W MacArthur Blvd 

Oakland, CA 94611 
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Gastric Acid Aspiration Possible 
During Flexible Endoscopy 
Without General Anesthesia 


Sir.—I wish to comment on Dr Ben- 
dig’s’ recent article, “Removal of Blunt 
Esophageal Foreign Bodies by Flex- 
ible Endoscopy Without General 
Anesthesia.” 

I suggest that Dr Bendig has been 
fortunate in avoiding pulmonary aspi- 
ration of gastric contents in his pa- 
tients, a life-threatening complication. 
Animal studies have suggested a criti- 
cal gastric volume of 0.4 mL/kg and a 
pH of 2.5 or less as predisposing to 
serious pulmonary aspiration.’ Pedi- 
atric patients are even more likely than 
adults to exceed this critical volume 
and pH.** Coté et alf found 50 of 51 
pediatric patients to have gastric pH 
less than 2.5 immediately after in- 
duction of general anesthesia. Of these 
51 children, 76% had gastric pH less 
than 2.5 and gastric volume greater 
than 0.4 mL/kg, placing them at risk 
for acid aspiration syndrome. 

I suspect that many of Dr Bendig’s 
patients were also at risk for acid aspi- 
ration both intraoperatively and post- 
operatively, despite the six-hour noth- 
ing-by-mouth period. Dr Bendig used 
chlorpromazine hydrochloride, me- 
peridine hydrochloride, and diazepam 
to sedate his patients, a combination 
similar to “lytic cocktail,” except for 
the substitution of diazepam for pro- 


methazine. In addition, the orophar- 
ynx was topically anesthetized with 
lidocaine or benzocaine. Dr Bendig’s 
ability to perform esophagoscopy on 
otherwise uncooperative children 
speaks for their inability to guard their 
airways—the cough and gag reflexes 
were abolished. When a patient cannot 
protect and control his or her own 
airway, it is the responsibility of the 
physician to control it to prevent dan- 
gerous aspiration. Dr Bendig reports 
that “there were no complications of 
sedation or of the endoscopic removal.” 
Was aspiration looked for postopera- 
tively? Did all children have normal 
postoperative chest roentgenograms? 
Did no child have a temperature eleva- 
tion postoperatively? 

General anesthesia with endotra- 
cheal intubation provides airway con- 
trol and considerable protection from 
pulmonary aspiration of gastric con- 
tents. Recovery from an inhalational 
anesthetic is also much faster than 
from the above-mentioned sedation. I 
suggest that the risks from general 
anesthesia in this situation are less 
than that of gastric acid aspiration. 

Despite Dr Bendig’s caution that 
trained pediatric support personnel 
and equipment be available, I fear that 
if airway obstruction or gastric con- 
tent regurgitation were to occur, help 
would not arrive in time. It is much 
more prudent to have anesthesia in- 
volved at the start. I also hope that no 
one takes Dr Bendig’s success as en- 
couragement to perform this proce- 
dure without appropriate support per- 
sonnel and equipment. 

MICHAEL J. KIBELBEK, MD 
Department of Anesthesiology 
Geisinger Medical Center 
Danville, PA 17822 
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In Reply.—Dr Kibelbek is concerned 
with the potential risk of aspiration of 
gastric contents utilizing the tech- 
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nique described for removal of blunt 
esophageal foreign bodies by flexible 
endoscopy without general anesthe- 
sia.’ He attempts to substantiate this 
fear by making reference to animal 
studies in which critical values of 
gastric volume and pH were estab- 
lished.’ I would seriously question the 
significance of these values in regard 
to human subjects and avoid making 
sweeping statements based on this evi- 
dence alone. 

The ability to perform upper in- 
testinal endoscopy does not necessar- 
ily imply the abolishment of the cough 
and gag reflexes, as stated by Dr Kib- 
elbek. The patients are not rendered 
unresponsive by the sedation regimen, 
as was outlined in the “Methods” sec- 
tion of the article.’ The gastric juices 
and air are aspirated before removal of 
the endoscope at the end of the proce- 
dure, and the patients are placed in the 
prone, head-elevated position to mini- 
mize aspiration risk. None of the pa- 
tients in the study manifested signs or 
symptoms of aspiration, and for 
similar reasons postprocedural chest 
roentgenograms were not obtained. 

The approach was initiated utilizing 
the findings of others who reported the 
safety and efficacy of performing diag- 
nostic upper intestinal endoscopy 
without general anesthesia in pedi- 
atric patients.** Diagnostic upper en- 
doscopy was routinely performed un- 
der general anesthesia earlier in the 
pediatric experience,” but with the ad- 
vent of smaller caliber endoscopes the 
opposite is now true. The current stan- 
dard of practice is to use general anes- 
thesia only in the exceptional case in 
which specific conditions warrant its 
use. 

I believe that not only diagnostic 
upper endoscopy but also blunt 
esophageal foreign body removal can 
be performed safely without undue 
risk of aspiration or airway obstruction 
as long as proper guidelines are fol- 
lowed. I am not advocating the per- 
formance of this technique without 
proper patient selection, endoscopic 
expertise, caution, and adequate sup- 
port personnel and equipment. 

DONALD W. BENDIG, MD 
221 S Glassell 
Orange, CA 92666 
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Neglect of Children of Alcoholics 


Sir.—Two years ago AJDC published 
Dr Macdonald’ article “Drugs, Drink- 
ing, and Adolescence.” While de- 
lighted with that breakthrough arti- 
cle, this correspondent objected to the 
lack of emphasis on the familial aspects 
of chemical dependency, particularly 
the effects of parental alcoholism or 
other drug addictions on the emotional 
health of the children in the house- 
hold.’ In his reply, Dr Macdonald’ not 
only agreed but suggested that AJDC 
commission a good review of the prob- 
lems facing these children. 

This August, AJDC has once again 
responded to a need, teaming Dr Mac- 
donald with Dr Blume to publish the 
EDITORIAL REVIEW “Children of Alco- 
holics,”* another first in the pediatric 
literature. The article dealt with a 
subject that, until now at least, has 
received little attention from the spe- 
cialty group that should be supplying 
the medical leaders in this field. Per- 
haps this will stimulate some moves to 
correct this deficiency. 

Drs Macdonald and Blume’s review 
illustrates quite clearly why only those 
programs that include previously ne- 
glected family members should be rec- 
ommended by pediatricians when they 
refer addicted youngsters for treat- 
ment. As they clearly stated, alco- 
holism and other drug dependency is a 
family disease that adversely affects 
anyone with whom the identified pa- 
tient comes in contact. My own clinical 
experience at the Van Ost Institute for 
Family Living, New York, clearly indi- 
cates that a rehabilitation facility must 
include a strong family program if it is 
to have any hope of successful treat- 
ment of the adolescent addict. Alter- 
natively, if a parent is the identified 
patient, without involvement of the 
entire family, not only is parental 
treatment success less likely, but the 
deleterious effects of the illness on the 
children will continue unabated, zhus 


continuing the almost inevitable in- 


tergenerational spread of the addictive 
process. The preventive opportunities 
seem obvious, but so far it is a chal- 
lenge to which pediatricians have 
failed to respond. 

In their article, Drs Macdonald and 
Blume cited the appalling statistic that 
an estimated 6600000 American chil- 
dren under the age of 18 years live ina 
home with an alcoholic parent figure. 
Just two years ago at a seminar that I 
presented with Dr Macdonald at the 
Annual Scientific Meeting of the 
American Academy of Pediatrics (Chi- 
cago, Sept 18, 1984), I emphasized the 
plight of these children, but the sub- 
ject excited little interest. Perhaps 
this article will mark the beginning of 
new attitudes toward children of alco- 
holics, and more of my colleagues will 
be stimulated to address the research 
needs and opportunities so well deline- 
ated by Drs Macdonald and Blume’s 
excellent article. 

The American Medical Society on 
Alcoholism and Other Drug Depen- 
dencies is the only national medical 
organization that serves as a meeting 
ground for physicians who are inter- 
ested in the disease of chemical de- 
pendency.” There are over 2200 mem- 
bers at present, 60% of whom are from 
nonpsychiatric specialties, yet under 
2% (27) are pediatricians. As I have 
stated previously,’ this suggests denial 
of their responsibility to these young 
people by the members of our spe- 
cialty. I trust that you, other editors of 
pediatric journals, the American Med- 
ical Association, and the American 
Academy of Pediatrics will take fur- 
ther steps to stimulate a greater inter- 
est in the plight of this underserved 
population. 

WILLIAM C. VAN Ost, MD 

The Van Ost Institute for 
Family Living 

113 Engle St 

Englewood, NJ 07631 
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DEPAKOTE 


divalproex sodium 
Enteric-Coated Tablets 


Restores control and quality of life 


WARNING: 

HEPATIC FAILURE RESULTING IN FATALITIES HAS OCCURRED IN PATIENTS RECEIVING VALPROIC ACID AND ITS DERIVATIVES 
EXPERIENCE HAS INDICATED THAT CHILDREN UNDER THE AGE OF TWO YEARS ARE AT A CONSIDERABLY INCREASED RISK OF 
DEVELOPING FATAL HEPATOTOXICITY, ESPECIALLY THOSE ON MULTIPLE ANTICONVULSANTS, THOSE WITH CONGENITAL META. 
BOLIC DISORDERS, THOSE WITH SEVERE SEIZURE DISORDERS ACCOMPANIED BY MENTAL RETARDATION, AND THOSE WITH OR 
GANIC BRAIN DISEASE. WHEN DEPAKOTE IS USED IN THIS PATIENT GROUP, IT SHOULD BE USED WITH EXTREME CAUTION AND 
AS A SOLE AGENT. THE BENEFITS OF SEIZURE CONTROL SHOULD BE WEIGHED AGAINST THE RISKS. ABOVE THIS AGE GROUP. 


En HAS INDICATED THAT THE INCIDENCE OF FATAL HEPATOTOXICITY DECREASES CONSIDERABLY IN PROGRESSIVELY 
THESE INCIDENTS USUALLY HAVE OCCURRED DURING THE FIRST SIX MONTHS OF TREATMENT. SERIOUS OR FATAL 
rhi ngri MAY BE PRECEDED BY NON-SPECIFIC SYMPTOMS SUCH AS LOSS OF SEZURE CONTROL, MALAISE, 


, LETHARGY, FACIAL EDEMA, ANOREXIA AND VOMITING. PATIENTS SHOULD BE MONITORED CLOSELY FOR 
APPEARANCE OF THESE SYMPTOMS. LIVER FUNCTION TESTS SHOULD BE PERFORMED PRIOR TO THERAPY AND AT FREQUENT 
INTERVALS THEREAFTER, ESPECIALLY DURING THE FIRST SIX MONTHS. 


DESCRIPTION: Divalproex sodium is a stable co-ordination compound comprised of sodium valproate and valproic acid in a 1:1 molar 
ranean ee ip and ra om the partial eos of valproic acid with th Of 5 equivalent of sodium hydroxide. Chemically it is designated 
as 


ramro somne sodium has end erty tof 310,41 and occurs as a white powder with a characteristic odor. 
supplied as enteric-coated tablets in three dosage strengths containing divalproex sodium equivalent to 
125 mg, 250 mg or S00 mg of valproic acid 


Inactive Ingredients 
125 mg tablets: cellulosic wags diacetylated 
tains com starch), silica gel, talc, titanium dioxide, v: pestle day vg 
250 mg tablets: = polymers, diacetylated monaglycerides, FD&C Yellow No. 6, iron oxide, povidone, pregelatinized starch (con 
tains — nekeren silic zko a |, talc, titanium dioxide, vanillin and other ingredients. 
polymers, diacetylated monoglycerides, DAC Red No. 30, FD&C Blue No. 2, iron oxide, povidone, pregelatinized 
starch pe kar apalena g silica gel, talc, titanium dioxide, vanillin and other ingredients 


CLINICAL PHARMACOLOGY: DEPAKOTE is an antiepileptic agent which is chemically related to valproic acid. Ìt has no nitrogen or 
aromatic moiety characteristic of other antiepileptic drugs. The mechanism by which DEPAKOTE exerts its antiepileptic effects has not been 
established. k has been suggested that its activity is related to increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 
neuronal membrane is unknown. DEPAKOTE dissociates into valproate in the gastrointestinal tract. 

Because of the enteric coating of DEPAKOTE, absorption is delayed one hour following oral administration. Thereafter, DEPAKOTE is uni- 
formly and reliably absorbed, as shown by studies in normal volunteers. Peak serum levels of valproate occur in 3 to 4 hours. Bioavailability 
of divalproex sodium tablets was found to be equivalent to that of DEPAKENE® (valproic acid) capsules. Concomitant administration with 
food would be expected to slow absorption but not affect the extent of absorption. The serum half-life of valproate is typically in the range of 
eee ee eee eee Ee Ba Cane ge aie ary found in patients taking other antiepileptic drugs capable of 


erides, FD&C Blue No. 1, FD&C Red No. 40, povidone, pregelatinized starch (con 


ince divalproex sodium may reduce the incidence of the irritative gastrointesinal effects of valproate as compared to valproic 
acid c 
Valproate is rapidly distributed and at therapeutic drug concentrations, drug is highly bound (90%) to human plasma proteins. increases in 
dose may result in decreases in the extent of protein binding and increased valproate clearance and elimination 

Elimination of DEPAKOTE and its metabolites occurs principally in the urine, with minor amounts in the feces and expired air. Very little un- 
metabolized parent drug is excreted in the urine. The drug is primarily metabolized in the liver and is excreted as the glucuronide conjugate 
Other metabolites in the urine are products of beta, omega-1, and omega oxidation (C-3, C-4 and C-5 positions). The major oxidative metabo- 
lite in the urine is 2-propyl-3-keto-pentanoic acid; minor metabolites are 2-propyl-glutaric acid, 2-propyl-5-hydroxypentanoic acid, 
2-propyl-3-hydroxypentanoic acid and 2-propyl-4-hydroxypentanoic acid. 


INDICATIONS AND USAGE: DEPAKOTE — sodium) is indicated for use as sale and adjunctive therapy in the treatment of 
AKOTE may also be used adjunctively in patients with multiple seizure types which m 


In accordance with the international Classification of Seizures. simple absence is defined as very brief clouding of the sensorium or loss 
of consciousness (lasting usually 2-15 seconds), Ca pe one generalized epileptic discharges withdut other detectable clinical 
signs. Complex absence rs the term used when other signs 

SEE “WARNINGS” SECTION FOR STATEMENT REGARDING FATAL HE HEPATIC DYSFUNCTION. 


CONTRAINDICATIONS: DEPAKOTE (DIVALPROEX SODIUM) SHOULD NOT BE ADMINISTERED TO PATIENTS WITH HEPATIC DISEASE 
OR SIGNIFICANT DYSFUNCTION. 
DEPAKOTE is panera in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has occurred in patients receiving valproic acid. These incidents usual- 
Ihave occurred during the fst sx months of treatment. Serious or fatal hepatotoxicity may be preceded by non-specific 
bbe pg a pay ae AN, malaise, weakness, lethargy, facial edema, anorexia and vomiting. Patients 

be monitored closely for appearance of these symptoms. Liver function tests should be performed prior to therapy 
and at frequent intervals thereafter, especially during the first six months. However, physicians should not rely totally on 
AaS OEDI ase Goes tes tan) oes ba ehacouee’ in. bnsteaees, Ss a ee oe er eee Its of careful 
i ape ete Ore eee DEPAKOTE to patients 


A increased 
developing marian nyasa especially those with the aforementioned conditions. When DEPAKOTE is used in 


patient „it used with extreme caution and as a sole 
weighed against the risks. adaki otto ganic experience has that the incidence of fatal hepatotoxicity de- 
groups. 
in the presence of significant hepatic dysfunction, suspected or apparent. 
In some cases, ic dysfunction has progressed in spite of discontinuation of drug. 
The frequency of adverse effects (particularly elevated liver be plat may be dose-related. The benefit of improved seizure control 


which may accompany the higher doses should therefore be wei inst the possibi wun a greater incidence of adverse effects. 
Usage in TO PUBLISHED AND U "BL ED apih Aat sag ACID MAY PRODUCE TERATOGENIC EF 
FECTS IN THE ING OF HUMAN FEMALES RECEIVING THE DRUG DURING PRE 


THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE WHICH OATE THAT THAT THE USE OF ANTIEPILEPTIC DRUGS DURING 
PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE 
SIMILAR ASSOCIATION WITH THE USE OF OTHER ANTIEPILEPTIC DRUGS. THEREFORE, ANTIEPILEPTIC DRUGS SHOULD BE 
ADMINISTERED TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY SHOWN TO BE ESSENTIAL IN THE 
MANAGEMENT OF THEIR SEIZURES. 

THE INCIDENCE OF NEURAL TUBE DEFECTS IN THE FETUS MAY BE INCREASED Pare MOTHERS RECEIVING VALPROATE DURING THE 
FIRST TRIMESTER OF PREGNANCY. THE CENTERS FOR DISEASE CONTROL (CDC) HAS ESTIMATED THE RISK OF VALPROIC ACID 
EXPOSED WOMEN HAVING CHILDREN WITH SPINA SIFIDA TO BE APPROXIMATELY 1 TO 2%.’ THIS RISK IS SIMILAR TO THAT FOR 
NONEPILEPTIC WOMEN WHO HAVE HAD CHILDREN WITH NEURAL TUBE DEFECTS (ANENCEPHALY AND SPINA BIFIDA), 

ANIMAL STUDIES ALSO HAVE DEMONSTRATED VALPROIC ACID INDUCED TERATOGENICITY. Studies in rats and human females 
demonstrated placental transfer of the drug. Doses greater than 65 mg/kg/day given to pregnant rats anc mice produced skeletal abnormali- 
ties in the offspring. primarily involving ribs and vertebrae; doses greater 150 ‘day given to pregnant rabbits produced fetal 
resorptions and (primarily) soft-tissue abnormalities in the in rats a dose-related delay in the onset of parturition was noted 
Postnata! and survival of the progeny were adversely ected. particularly when drug administration spanned the entire gestation 
and early ion period. 

Antiepileptic should not be discontinued in patients in whom the drug is administered to prevent major seizures because of the 
strong ere precipitating status epilepticus with attendant hypoxia and threat to life. in individuel cases where the severity and fre- 

of the seizure disorder are such ihe removal of medication does not pose a serious threat te the patient, discontinuation of the 
may be considered prior to and ply pregnancy, although it cannot be said with any confidence that even minor seizures do not pose 
some hazard to the developing embryo or fetus, 

The prescribing physician will wish to weigh these considerations in treating or counseling epileptic wemen of childbearing potential. 


good emo Hepatic Dysfunction: See “Boxed Waming,” “Contraindications” and “Warnings” sections. 

General: Bec ideals aero aman sation of inn sacendiny thata ol ADN denreneliah. and abnormal coagulation 
parameters, let cos and coagulation tests are recommended before initiating therapy and at periodic intervals. It is recommended that 
patients rec DEPAKOTE (divalproex sodium) be monitored for platelet count and coagulation parameters prior to planned surgery. Evi- 

hora bruising or a disorder of hemostasis/coagulation is an indication for reduction of DEPAKOTE dosage or withdrawal of 


or without lethargy or coma has been reported and may be present in the absence of abnormal liver function tests. 
if reac ne elevation occurs, DEPAKOTE should be discontinued. 
sodium) may interact with concurrently administered eg drugs, periodic serum level determina- 
tions of concomitant harsa st drugs are recommended during the early course of therapy. (See “Drug Interactions” section). 








Three dosage strengths: 
125mg tablet; 250mg tablet; 
and 500mg tablet 


Valproate is partially eliminated in the urine as a keto-metabolite which may lead to a false interpretation of the urine ketone test. 

There have been reports of altered thyroid function tests associated with valproate. The clinical significance of these is unknown. 

Information for Patients: Since DEPAKOTE may produce CNS depression, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupations, such as driving an automobile or operating dangerous machin- 
ery, until it is known that they do not become drowsy from the drug 

Drug Interactions: Valproic acid may potentiate the CNS depressant activity of alcohol. 

The concomitant proc sear pide sph con woe nae ae eer protein binding (e.g. aspirin, carbamazepine, and dicu- 
a result in alteration of serum 


PHENOME 
PHENOBARBITAL HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRE 
OR VALPROATE SERUM LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE THERAPY SHOULD BE CLOSELY MONITORED 
FOR NEUROLOGICAL TOXICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSIBLE. AND THE BARBITURATE DOSAGE 
DECREASED, IF APPROPRIATE. 
Primidone is metabolized into a barbiturate and, therefore. may also be involved in a similar or identical interaction. 
REPORTS OF BREAKTHROUGH SEIZURES OCCURRING WITH THE COMBINATION OF VALPROIC ACID AND PHENY- 


INCREASE IN PHENYTOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE IN TOTAL SERUM PHENYTOIN WITH AN 
INCREASE IN THE FREE VS. PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE DOSAGE OF PHENYTOIN SHOULD BE 
ADJUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRODUCE ABSENCE STATUS. 

There is inconclusive evidence ao apoa the effect of valproate on serum ethosuximide levels. Patients receiving valproate and etho- 
suximide, especially along with other anticonvulsants, should be monitored for alterations in serum concentrations of both 

Caution is recommended when DEPAKOTE (divalproex sodium) is administered with drugs affecting coagulation, e.g., aspirin and warfa- 
rin. (See “Adverse Reactions” section). 

Carcmogenesis: Valproic acid was administered to Sprague Dawley rats and ICR (HA/ICR) mice at doses of 0, 80 and 170 mg/ 
kg/day for two years. Although a variety of neoplasms were observed in both species, the chief findings were a statistically si renee in- 
crease in the incidence of subcutaneous fibrosarcomas in high dose male rats receiving valproic acid and a statistically signific 
related trend for benign pulmonary adenomas in male mice receiving valproic acid. The significance of these findings imp eng wd aA 


Mutagenesis: Studies on valproic acid have been performed using bacterial and mammalian systems. These studies have provided no 


evidence of a ic potential for DEPAKOTE. 
Fertility: Chronic toxicity studies in juvenile and adult ho and dogs demonstrated reduced is and testicular atrophy s 
= argh than ao g/day in rats and greater than ampe de gi ay in dogs. Segment | fertility studies in rats have shown doses up 
y to have no effect on fertility. THE EFFECT OF DEPAKOTE (DIVALPROEX SODIUM) ON THE DEVELOPMENT OF 
Ti SAND ON S PRODUCTION AND FERTILITY IN HUMANS IS UNKNOWN. 


det Category D: See “Wamings” section. 
Menig Mothers: Valproate is excreted in breast milk. Concentrations in breast milk have been reported to be 1-10% of serum concentra- 
tions. a AD ahis Olia Gao ia has un a Auring bai Sieh shasta extesiond Wian SEPARITE jo adelatenaned M OIG 
ing woman, 


ADVERSE REACTIONS: Since valproic acid and its derivatives have usually been used with other antiepileptic drugs, it is not possible, 
in most cases, to determine whether the following adverse reactions can be ascribed to valproic acid alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation of therapy are nausea, vomiting and indigestion. These effects 
are usually transient and rarely require discontinuation of therapy. Diarrhea, abdominal cramps and constipation have been reported. Both 
anorexia with some weight loss and increased appetite with weight gain have also been reported. The administration of enteric- -coated dival- 
proex sedium may result in reduction of gastrointestinal side effects in some patients? 

CNS Effects: Sedative effects have been noted in patients receiving valproic acid alone but are found most often in patients receiving 
combination therapy. Sedation usually disappears upon reduction of other antiepileptic medication. Tremor has been reported in patients re- 
ceiving valproate and may be dose-related. Ataxia, headache, nystagmus, diplopia, asterixis, “spots before eyes,” dysarthria, dizziness, and 
pcre a have rarely been noted. Rare cases of coma have been noted in patients receiving valproic acid alone or in conjunction with 
phenobarbita 

Dermatologic: Transient increases in hair loss have been observed. Skin rash and erythema multiforme rarely have been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and behavioral deterioration have been reported. 

pment Weakness has been reported. 

- Thrombocytopenia has been reported. Vaiproic acid inhibits the secondary phase of platelet aggregation. (See * oe Inter- 
actions” low ation! This may be reflected in altered bleeding time. Petechiae, bruising, hematoma formation, and frank 
reported. (See “Precautions” section). Relative lymphocytosis and hypofibrinogenemia have been noted. Leukopenia and ate have 
also been reported. Anemia and bone marrow ession have been ed. 

Hepatic: Minor elevations of transaminases (e.g., SGOT and and LDH are frequent and appear to be dose related. Occasionally, 
laboratory test results include, as well, increases raria faringa fondan changes in other liver function tests. These results may re- 
flect potentially serious hepatotoxicity. (See “Warnings” section). 

Endocrine: There have been reports of irregular menses and secondary amenorrhea, and rare reports of breast enlargement and galactor- 
rhea rome patients receiving valproic acid and its derivatives. 

yroid function tests have been reported. (See “Precautions” section). 

Pancreatic: There have been reports of acute pancreatitis, including rare fatal cases, occurring in patients receiving valproic acid and its 
derivatives 

Metabolic: Hyperammonemia. (See “Precautions” section). 

Fai cate has been reported and has been associated with a fatal outcome in a patient with preexistent nonketotic hyperglycine- 


Dither: Edema of the extremities has been reported 


OVERDOSAGE: Overdosage with valproic acid may result in deep coma. 

Since DEPAKOTE tablets are enteric-coated, the benefit of gastric lavage or emesis will vary with the time since ingestion. General sup- 
nerevnrpenerts Saale Shanes ae partico sation SiG SARE neo a urinary output. 

Naloxone has been reported to reverse the CNS depressant e of valproate overdosage. Because naloxone could theoretically also 
reverse the antiepileptic effects of DEPAKOTE it should be used with caution. 


DOSAGE AND ADMINISTRATION: DEPAKOTE is administered orally. The recommended initial dose is 15 mg/kg/day, increasing at 
one week intervals by 5 to 10 mg/kg/day until seizures are controlled or side effects preclude further increases. The maximum re 
ed dosage is 60 day. H the total daily dose exceeds 250 mg. it should be given in a divided regimen 
AKENE to DEPAKOTE: \n patients — receiving DEPAKENE (valproic me acid) therapy, DEPAKOTE should be mi 
tiated at the same total daily dose and dosing schedule? After the patient a Rad en DEPAKOTE, 0 kaka doy or tuostinan-s day 
schedule may be instituted in selected patients. 

The frequency of adverse effects (particularly elevated liver enzymes) may be dose-related. The benefit of improved seizure control 
wie may accompany higher doses should therefore be weighed against the possibility of a greater incidence of adverse reactions. 

A good correlation has not been established between daily dose, serum level and therapeutic effect. However, therapeutic valproate 

prea levels for most patients will range from 50 to 100 meg/mi. Occasional patients may be controlled with serum levels lower or higher 


f is the he DEPAKOTE dosage is titrated upward, blood levels of phenobarbital and/or phenytoin may de affected. (See “Precautions” sec 
tion). 
aa a who experience G. |, irritation may benefit from administration of the drug with food or by slowly building up the dose from an ini 
tial low level. 
HOW SUPPLIED: DEPAKOTE (divalproex sodium enteric coated tablets) are supplied as 
125 mg salmon pink-colored tablets: 


Bottles of 100 .. sole dint ~ TE E A N . (NDC 0074-6212-13) 
250 mg peach colored tablets 

Bowes ol EESE bs tates PT aa hes .. (NDC 0074-6214-13) 
Abbo-Pac® unit dose packages of 100 .. , (NDC 0074-6214-11) 


500 mg lavender-colored tablets: 


GT ee a a T RT yi 4 ... (NDC 0074-6215-13) 
Abbo-Pac® unit dose packages of 100 ........ en, . (NDC 0074-6215-11). 
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Editorials 


Childhood Bicycle Injuries 


O! the more than 1200 bicycle-related 

deaths that occur each year in the 
United States, approximately half oc- 
eur in children.’ Among children less 
than 10 years old, the death rate from 
bicycling injuries exceeds the death 
rate from many other causes that re- 
ceived considerably more attention, 
such as accidental poisonings,’ falls,’ 
and firearm accidents.” The death rate 
from bicycling injuries is similar to 
that from medical illnesses such as 
Haemophilus influenzae meningitis.* 
Therefore, the report in this issue by 
Selbst and colleagues’ is timely and 
important because it focuses our atten- 
tion on the serious problem of bicyc- 
ling-related injuries among children 
(also see Allen and Borland’s® edito- 
rial). 


See also pp 136 and 140. 


Several previous reports’ noted 
that the majority of serious bicycling 
injuries involve head and neck trauma. 
In Calgary, Alberta, Guichon and 
Myles’ found that more than two thirds 
of bicycle-related hospital admissions 
occur because of head injury. Another 
study, in Victoria, Australia, demon- 
strated that when death occurs as a 
result of a bicycling mishap, the cause 
of death is almost always head trauma. 

The findings of Selbst and col- 
leagues” study corroborate the signifi- 
cance of head injury among seriously 
injured bicyclists. During the study 
period, approximately half of all chil- 
dren admitted to the Children’s Hospi- 
tal of Philadelphia after a bicycle mis- 
hap required admission because of an 
injury to the head or neck. The per- 
centage of head injuries in Selbst and 
colleagues’ study was lower than in the 
other studies cited above, but the vari- 
ation may be due to methodologic dif- 
ferences. In Selbst and colleagues’ se- 
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What Can We Do? 


ries, the survey was limited to a 
children’s hospital. Some adolescents, 
who, as Selbst and colleagues point 
out, may be more likely than younger 
children to sustain serious injury, 
might have been transported to gen- 
eral hospitals that did not participate 
in the study. In addition, there was no 
review of data from police or coroner's 
records. Therefore, children who were 
fatally injured at the scene of an acci- 
dent could not be included in the 
study’s data. 

Despite these differences in results, 
all of the studies consistently find that 
head injury (both fatal and nonfatal) is 
the most serious consequence of child- 
hood bicycle riding. In fact, bicycle 
mishaps are the single most important 
cause of head injury in childhood.’ 

Another important finding of Selbst 
and colleagues’ is that the great major- 
ity (83%) of injury-causing bicycle mis- 
haps do not involve collisions with a 
motor vehicle. Although this same 
finding was demonstrated in several 
previous reports,” many people still 
believe that automobiles are the major 
threat to the safety of bicyclists. While 
serious injury is obviously more likely 
to occur if a motor vehicle is involved, 
Selbst and colleagues’ data reaffirm 
that most bicycle mishaps are related 
to errors of bicyclists and do not in- 
volve automobiles. Loss of control of 
the bicycle, usually due to unsafe rid- 
ing practices, inattention, inexperi- 
ence, and inability to respond to poor 
road conditions are the most com- 
monly cited problems.” 

A third significant finding of Selbst 
and colleagues” study, one that has not 
been reported previously, is the large 
(24%) percentage of injured bicyclists 
who were riding bicycles known to be 
in need of maintenance or repair. Addi- 
tional numbers of bicycles may have 
had defects of which the riders were 


unaware. Although none of the inju- 
ries described were definitely at- 
tributed to mechanical defects, one 
has to wonder what proportion of the 
bicyclists who “lost control” did so 
because their bicycles were not prop- 
erly maintained. Defects as seemingly 
insignificant as poorly inflated tires 
can impair the rider’s ability to steer a 
bicycle. More serious defects, such as 
loose screws, worn brakes, and im- 
properly adjusted shift cables, can se- 
riously interfere with control of the 
bike. 

The data presented by Selbst and 
colleagues’ and other investigators 
provide us with the information we 
need to begin formulating a plan for 
preventing bicycle-related deaths and 
injuries among children. (1) If most 
bicycle mishaps are due to poor judg- 
ment or riding errors by the bicyclist, 
the most appropriate response would 
be to provide education in an attempt 
to improve judgment and eliminate 
errors. (2) If poor maintenance is a 
common feature of bicycles involved in 
mishaps, then education should be pro- 
vided for both parents and children on 
how to identify and repair common 
mechanical defects. (3) Finally, if an 
important cause of serious injury and 
death is head trauma, an appropriate 
response would be to encourage chil- 
dren to wear protective headgear 
while bicycling. Unfortunately, none 
of these approaches have been system- 
atically undertaken. 

Despite the extraordinarily large 
number of children who ride bicycles 
and the importance of bicycling as a 
cause of childhood morbidity and mor- 
tality, children receive very little 
training about bicycle safety. Physi- 
cians do not include bicycle safety in 
the preventive health education they 
provide to patients.” Selbst and col- 
leagues’ document that fewer than one 
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in seven injured child bicyclists ever 
received formal bicycle safety instruc- 
tion and only one in three reports ever 
having received even informal training 
from his/her parents. When school cur- 
ricula do include bicycle safety, the 
instruction that is provided does not 
always give appropriate emphasis to 
the importance of head injuries. 

For example, many school safety 
programs and the majority of parents 
fail to routinely teach children about 
the importance of using a bicycle 
helmet. Even though indirect evidence 
suggests that helmet use could signifi- 
cantly decrease the frequency and se- 
verity of bicycle-related head in- 
jury,” children rarely use helmets.” 
Lack of parental awareness about the 
importance of wearing helmets rather 
than cost or peer pressure is the likely 
reason they are seldom used.” 

Encouraging children to wear hel- 
mets is probably the single most im- 
portant intervention that could be 
made to reduce the likelihood of se- 


Wtr increased bicycle use and the 

consequent increase in related in- 
juries in the United States, we, as 
cyclists, recognize the need for im- 
proved bicycle safety. Like Dr Selbst 
and colleagues,’ we have put many 
hours of observation and research into 
studying this subject. Whereas their 
research took place in an emergency 





See also pp 135 and 140. 





room, ours covered hundreds of miles 
of road. As high school juniors who 
have been riding seriously for three 
years and who have both been involved 
in automobile-related bicycling acci- 
dents, we believe that the conclusions 
of Selbst and colleagues are the tip of 
the iceberg. We offer the following 


136 AJDC—Vol 141, Feb 1987 


rious injury to child bicyclists. This 
encouragement and other educational 
interventions could be incorporated 
into school curricula. School-based ed- 
ucation in collaboration with bicycle 
clubs, bicycle stores, and community 
service organizations would reach the 
largest number of children and parents 
at the lowest cost. Additional encour- 
agement by physicians and public 
health and safety organizations would 
also be of benefit. 

Barry D. WEIss, MD 

1450 N Cherry 

Tucson, AZ 85719 


References 


1. National Safety Council: Accident Facts. 
Chicago, National Safety Council, 1982, pp 45-91. 

2. Vital Statistics of the United States, US 
Dept of Health and Human Services publication 
(PHS) 83-1101. National Center for Health Statis- 
tics, 1982, vol 2, part A. 

3. Rivara FP: Traumatic deaths of children in 
the United States: Currently available preven- 
tion strategies. Pediatrics 1985;75:456-462. 

4. Advisory Committee for Immunization 


Bicycle Safety 


personal observations from the bottom 
of the iceberg (also see Weiss” edito- 
rial). 

Since this study took place in the 
emergency room of the Children’s Hos- 
pital of Philadelphia, it is biased to- 
ward a population of younger, inex- 
perienced riders. Selbst and col- 
leagues' do not mention many of the 
safety measures currently employed in 
the sport. Additionally, their study 
does not emphasize the possibilities of 
education of motor vehicle drivers, 
road improvements, and stricter en- 
forcement of existing laws. 

The mean age of the patients in this 
study was &.7 years. Because of this, 
Selbst and colleagues’ article applies 
to bicycle safety for new riders more 
than for bicyclists as a whole. Their 
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results (49% of the bicycles were less 
than one year old) show that in at least 
49% of the cases the rider was un- 
familiar with the bicycle. The majority 
of the resulting injuries (75%) were 
minor and consisted of contusions, lac- 
erations, and abrasions. These inju- 
ries, for the most part, seemed to stem 
from inexperience and unfamiliarity 
with the bicycle rather than other fac- 
tors. Factors associated with serious 
and multiple injuries included being 
male, being over 12 years of age, get- 
ting hit by a car, and riding in the 
street. More-experienced riders, those 
who were older and rode in the street, 
were more seriously injured than less- 
experienced riders, those who were 
younger and stayed close to home. 
Eighty-four percent of the patients 
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vere injured less than five blocks from 
1ome. One factor not significantly as- 
sociated with serious injury was un- 
amiliarity with the bicycle. 

This study stated that only three of 
120 patients were wearing some kind 
f protective equipment at the time of 
heir accidents. But how many bicy- 
‘lists avoided trips to the emergency 
‘oom by wearing a helmet or gloves? 
The US Cycling Federation, Colorado 
Springs, Colo, and many individual 
cycling events require the use of 
vard-shell helmets. Following the 
xample set by competitive riders, 
1elmet use has become more popular 
umong recreational riders. We and all 
of our friends who ride wear hard-shell 
1elmets while riding. We believe that 
‘his habit definitely has decreased the 
severity and number of injuries we 
yave suffered in accidents. The use of 
protective equipment is one area in 
which Selbst and colleagues’ sugges- 
‘ion of increasing parental direction 
would be beneficial. 

The study recommends rider educa- 
‘ion as a means of improving bicycle 
safety. However, it ignores the pos- 
sibility of increased education of motor 
vehicle drivers concerning the rights 
of bicyclists. In the Arizona Driver 
License Manual, only one paragraph 
overs bicycling laws. While riding, we 
‘ind many drivers to be either ignorant 


of or oblivious to bicyclists’ rights. On 
nearly every ride, we are passed by 
angry, shouting, and gesturing motor- 
ists, some of whom seem to have cross- 
hairs on their windshields. Drivers 
need to be more aware of the rights of 
bicyclists. Some drivers need to learn 
some courtesy as well: one of us was 
involved in a hit-and-run accident and 
was left with a fractured ankle. 

We would like to follow the advice of 
some motorists, who suggest that we 
“Get off the road!” but, unfortunately, 
there is nowhere else bicyclists can 
ride. On poorly maintained roads, pot- 
holes, rocks, and other obstructions 
force bicyclists farther into the main- 
stream of traffic. Improved road condi- 
tions would help prevent some bicycle- 
car conflict. Better yet, bicycle paths 
would leave ample room for cars and 
bicycles to peacefully coexist. Al- 
though some bicycle paths do exist, 
many are scattered and lead nowhere. 
The maintenance of bicycle paths is as 
important as that of roads if they are to 
be useful. We suggest legislation that 
requires the construction of bicycle 
paths on new roads. 

Bicycling laws need to be strictly 
enforced if they are to be effective. 
This applies to both bicyclists and driv- 
ers. After the driver in the aforemen- 
tioned hit-and-run accident was 
chased down, he was not even cited. 
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The police officer told us, “I don’t want 
bicycles on my roads.” Tickets would 
keep riders from bicycling on the 
wrong side of the street and drivers 
from running bicycles off of the road. 
Enforcement is another area of bicycle 
safety that requires education and par- 
ental guidance for new riders. 

In their study concerning bicycle 
safety, Selbst and colleagues’ deal 
mostly with incidents that involved 
new riders. Of course, some cuts and 
bruises are a part of learning to ride a 
bicycle. But rider and driver educa- 
tion, protective equipment, better 
road and bicycle path conditions, and 
strictly enforced bicycling laws would 
keep possible injury to a minimum. 
Additionally, driver courtesy would 
further the safety of all bicyclists. We 
can share the road. 

CARL E. ALLEN 
4340 Placita Panuco 
Tucson, AZ 85718 


Scott W. BORLAND 
4670 Paseo Sonoyta 
Tucson, AZ 85715 
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The Editorial Board Speaks... 


Henry L. Nadler, MD 


= 
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the Northwestern University School of Medicine, Henry was chairman of the Department 
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Children’s Hospital of Michigan, Detroit. 


PEDIATRICS AND INTRAUTERINE DETECTION OF FETAL DISORDERS 


Since the late 1960s, tremendous advances have occurred in the 
prenatal diagnosis of genetic disorders. Initially, amniocentesis 
was the sole procedure utilized for diagnosis. Successful cultiva- 
tion of amniotic fluid cells permitted the diagnosis of chromosome 
abnormalities and a variety of inborn errors of metabolism. This 
was rapidly followed by the use of ultrasonography and determina- 
tion of amniotic fluid a-fetoprotein for detection of neural tube 
defects. The later half of the 1970s witnessed the development of 
fetal blood sampling and fetal biopsy and the introduction of 
maternal serum a-fetoprotein screening, primarily in Great Brit- 
ain. Acetylcholinesterase derived from neural and muscle tissue 
provided a method to clarify the cause of elevated amniotic fluid 
a-fetoprotein levels found in bloody taps. 

The early 1980s witnessed two major developments that had a 
significant impact on the utilization of antenatal diagnostic serv- 
ices: 

1. Chorionic villus sampling provided the opportunity to extend 
intrauterine diagnosis to the first trimester of pregnancy. Chori- 
onic villus sampling has a number of advantages over amniocente- 
sis. These advantages are primarily related to the earlier time at 
which it can be performed as well as to more rapid laboratory 
diagnosis. The major drawback relates to a risk factor higher than 
that of amniocentesis. Recent data suggest a 2% to 3% risk factor in 
experienced hands. The precise increases in risk when compared 
with spontaneous losses after ten weeks of pregnancy are unclear; 
however, the risk is certainly higher than that for transabdominal 
amniocentesis. Almost all diagnoses that can be made in the second 
trimester can now be made reliably in the first trimester. 

2. The utilization of the powerful techniques of modern 
molecular biology has made it possible to no longer rely solely on 
the expression of gene products. Three approaches—namely, 
DNA hybridization, restriction endonuclease analysis, and linkage 
analysis—are rapidly expanding the number of disorders detect- 
able in utero. For example, the intrauterine detection of cystic 
fibrosis recently became possible in approximately 80% of cases by 
the combination of molecular biologic approaches and alkaline 
phosphatase determination in amniotic fluid. 

Ultrasonographic technology and experience have increased 
greatly, not only in tertiary centers but among primary care 
providers. In many parts of the country, the majority of pregnant 
women are being scanned. Increasingly sophisticated instrumen- 
tation permits the detection of many fetal anomalies, and we are 
beginning to understand the natural history of many of these 
defects. With the availability of this technology as well as greater 
experience with maternal serum a-fetoprotein screening, experts 
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now recommend neural tube defect screening programs in commu- 
nities that have expertise in ultrasound, genetic counseling, and 
amniocentesis as well as a strategy to meet the other required 
components for a screening program. 

I have increasing concerns related to the role of the pediatrician 
in this important field. Not inappropriately, the obstetrician has 
become the major physician in the clinical care of the patients, the 
mother and child. Pediatricians, primarily those who specialize in 
areas relating to genetics and specific metabolic, hematologic, and 
immunologic disorders, are still appropriately involved. My con- 
cerns relate to the practicing pediatrician, who frequently is 
totally isolated from the intrauterine monitoring, results of diag- 
noses, and treatment. I am amazed by the number of instances in 
which fetal abnormalities are detected and the pediatrician is not 
informed of the findings. Obstetricians frequently counsel these 
families, in many instances without thorough knowledge of the 
natural history of these defects in the postnatal period. Neonates 
appear in nurseries without the pediatrician alerted to the impend- 
ing birth of a child with significant abnormalities. The majority of 
pediatricians have no knowledge that the mothers of the children 
they are caring for are even undergoing intrauterine diagnostic 
procedures, much less the results. This should not be a surprise, 
since many obstetric records do not even contain the name of the 
pediatrician. 

The next decade will see even more impressive advances in the 
area of prenatal diagnosis and treatment. Will there be a role for 
the practicing pediatrician, or will prenatal diagnosis simply be 
delegated to obstetricians, geneticists, and pediatric sub- 
specialists? 

I am not sure that we can predict the exact role the pediatrician 
will play, but I am certain of one thing. If pediatricians do not 
actively and quickly begin to participate to a much greater extent, 
they will give up their important role by default. We should be 
knowledgeable about issues such as maternal serum a-fetoprotein 
screening. We should develop a procedure by which obstetricians 
keep us informed about these pregnancies, including the results of 
ultrasonic screening, amniocentesis, and chorionic villus sampling. 
We should be willing and prepared to discuss with mothers their 
concerns regarding these tests and to aid in their counseling. The 
American Academy of Pediatrics and the American College of 
Obstetrics and Gynecology should work together to define guide- 
lines that will lead to planned rather than ad hoc roles for the 
obstetrician and pediatrician. These defined roles could become 
standards of practice. It is only in this fashion that we will continue 
to play an active role in the care of our future patients. 
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Articles 


Bicycle-Related Injuries 


Steven M. Selbst, MD; David Alexander, MD; Richard Ruddy, MD 


è To obtain epidemiologic data and 
information on the probable causes and 
severity of bicycle-related injuries, we 
interviewed all patients with such 
trauma. Between April 1 and Oct 1, 1983, 
520 children presented to the Emer- 
gency Department of The Children’s 
Hospital of Philadelphia with trauma re- 
lated to two-wheeled nonmotorized bicy- 
cles. The ages of the patients ranged 
from 1 to 18 years (mean, 8.7 years), and 
most (72%) were males. Most accidents 
(84%) occurred less than five blocks 
from home, and 49% occurred in the 
street. Thirty-six percent of the patients 
admitted to stunt riding or going too fast 
when the accident occurred, and 36% 
claimed there was a problem with the 
surface on which they were riding. The 
accidents occurred when a patient lost 
control of the bike (45%), a patient on a 
bicycle was hit by a car (17%), or a 
pedestrian was hit by a bicyclist (10%). 
Only three patients were wearing protec- 
tive equipment at the time of the acci- 
dent. Most (54%) had received no spe- 
cific safety instructions about bicycling. 
The extremities were injured in 53% of 
the accidents, but head and neck inju- 
ries accounted for 31%. Six percent re- 
quired hospital admission. Males and 
children over 12 years of age were more 
likely to have multiple injuries. Acci- 
dents that occurred in the street or in- 


~- volved cars were associated with a 


greater number of serious and multiple 
injuries. The infrequent use of protective 
equipment and minimal safety instruc- 
tions received by the patients in this 
study suggest that many bicycle-related 
injuries are preventable. Education of 
parents and children is recommended to 
improve bicycle safety. 
(AJDC 1987;141:140-144) 
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n recent years the use of bicycles has 
increased dramatically in the 
United States. It is estimated that 
there are now more than 100 million 
bicycle riders in this country.’ The US 
Consumer Product Safety Commission 
estimated that there were almost 0.5 
million bicycle-related injuries that 


See also pp 135 and 136. 


prompted visits to hospital emergency 
rooms in 1982.* Nearly 1000 bicyclists 
were fatally injured in the United 
States in 1980.° Many of these injuries 
and deaths involved children. 

Despite these statistics, there are 
very few studies in the American liter- 
ature regarding bicycle accidents and 
their related injuries. This study was 
undertaken to provide epidemiologic 
data about bicycle-related injuries, to 
identify factors associated with se- 
rious injuries, and to gather informa- 
tion that might suggest an approach to 
accident prevention. 


MATERIALS AND METHODS 


The Emergency Department (ED) of The 
Children’s Hospital of Philadelphia in- 
cludes a walk-in clinic. Children from birth 
to their 19th birthday are seen for any 
complaint. 

Between April 1 and Oct 1 of 1983, all 
children and their caretakers who pre- 
sented to the ED with an injury related toa 
bicycle accident were interviewed by the 
authors or assistants. Only injuries involv- 
ing two-wheeled nonmotorized bicycles 
were considered in this study. 

A uniform questionnaire was adminis- 
tered to the patient and caretaker, and 
their description of the bicycle and accident 
was accepted. Demographic data, including 
the age, sex, and race of the patient, were 
obtained. The questionnaire inquired about 
the circumstances of the accident, includ- 
ing when, where, and how it occurred. 
Additional questions included the type of 
bicycle involved, how long the child had 
been riding this particular bicycle, 
whether the bicycle had been known to 


need repairs prior to the accident, and 
possible factors responsible for the acci- 
dent. Finally, the patient and caretaker 
were asked about the patient’s medical his- 
tory, the occurrence of previous bicycle 
accidents, and the use of protective equip- 
ment when riding. Information was ob- 
tained as to whether the riders had re- 
ceived specific riding or safety instructions 
or whether they had attended classes about 
bicycling. This information was combined 
with the medical findings (diagnosis, treat- 
ment, and outcome) of the ED physician 
who examined and treated the child. Fac- 
tors that may have been associated with a 
greater number of serious injuries (defined 
as fractures, lacerations, concussions, or 
internal injuries), a greater number of mul- 
tiple injuries (defined as significant injury 
to two or more body parts), and admission 
to the hospital were analyzed by x’ tests. P 
values of .05 or less were considered signifi- 
cant. 


RESULTS 


Between April 1 and Oct 1 of 1983, 
there were 35 645 visits to the ED. Of 
these, 520 visits were for injuries re- 
lated to a bicycle. During this time 
there were 5207 visits for injuries, so 
bicycle-related injuries represented 
10% of trauma visits. 

Most patients (80%) injured in bicy- 
cle accidents were between 5 and 14 
years old. Additional epidemiologic 
data are summarized in Table 1. 

The majority (58%) of bicycle-re- 
lated injuries occurred between 4 PM 
and 8 PM. Fewer injuries occurred 
earlier than 4 PM (29%) or after 8 PM 
(138%). Weather conditions were clear 
in 96% of the accidents and included 
rain in 3% of the accidents. The loca- 
tions where bicycle accidents occurred 
are summarized in Table 2. 

The injuries occurred most often 
when the patient lost control of the 
bicycle (45%) or when the child on the 
bicycle was hit by a car (17%). Pedes- 
trians were struck by bicycle riders in 
10% of the cases. In 7% of the cases, the 
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nvironment was cited as the cause of 
he accident. This category included 
ınusual road hazards or something 
yeing thrown at the bicyclist. The 
ibove categories are mutually ex- 
*lusive. Table 3 lists how the accidents 
ecurred. 

The road surface was considered 
1azardous in 36% of the cases. While 
34% of the patients reported no prob- 
em with the surface, 14% reported 
significant bumps in the road. Others 
reported potholes (5%), gravel on the 
surface (5%), and other complaints 
12%). 

The bicyclists were riding alone 38% 
of the time when the injuries occurred 
and in a group of two or more 62% of 
che time. The injured child stated he/ 
she was going too fast or was doing 
stunts at the time of the accident in 
36% of the cases. Protective equip- 
ment (ie, helmet, gloves, whistle, knee 
oads, and reflective clothing) was in 
ise by only three children at the time 
chey were injured even though 8% said 
chey owned such equipment. 

Riders classified their bicycles as 
me-speed (53%), three-speed (12%), or 
ten-speed (35%) bicycles. Forty-nine 
percent of the bicycles were known to 
be less than one year old, and 46% 
were known to be one to five years old. 
Thirty-two percent of the children had 
peen riding the bicycle for less than 
ne month, 22% for one to six months, 
and 29% for more than one year. The 
dicycle was known by the child or 
saretaker to be in need of repair prior 
to the accident in 24% of the cases. 
Most children and caretakers (76%) 
thought the bicycle was in good work- 
ing condition before the accident. 

The child’s medical history was unre- 
lated to the accident in 98% of the 
eases. Four children had a significant 
medical problem that may have con- 
tributed to the injury. For instance, 
one lethargic child fell off his bicycle 
and struck his head. On further ex- 
amination in the ED, he was noted to 
be febrile and was found to have men- 
ingitis. One teenager admitted to us- 
ing alcoholic beverages just prior to his 
bicycle accident. Two injured children 
had hemophilia that complicated their 
injuries. 

Some of the injured children (18%) 
reported a previous bicyele accident 
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and injury. The majority (54%) of the 
children who answered the question- 
naire had received no instructions 
about bicycling or bicycle safety. An- 
other 30% had received some instruc- 
tions from family members, but only 
15% had received “professional” in- 
struction (ie, a film at school or a 
library or a special course). 

Details about the injuries can be 
found in Table 4. Most injuries in- 
volved the extremities, with the legs 
reported in 33% and the arms in 20% of 
cases. Head and neck injuries ac- 
counted for 31% of the trauma. Most of 
the injuries were classified as muscu- 
loskeletal contusions (85%) or lacera- 
tions (26%). Table 5 summarizes the 
most common diagnoses. Four percent 
of the patients had multiple injuries. 

There were no deaths during the 
study interval. Most patients (74%) 
were treated in the ED and released. 
Another 20% were treated and re- 
ferred to a subspecialist for immediate 
treatment of their injuries. Only 6% 
required admission to the hospital. Of 
these, four children were admitted to 
the Intensive Care Unit, and five chil- 
dren went to the operating room for 
surgery. Head and neck injuries ac- 
counted for almost half of the admis- 
sions. Half of the children with abdom- 
inal trauma were also admitted, 
accounting for 16% of all admissions. 

All factors were analyzed by x’ tests 
to see which were significantly associ- 
ated with multiple injury, serious in- 
jury, or hospital admission. Factors 
that were significantly associated with 
multiple injury included the following: 
being male (P<.05), age of 12 years or 
older (P<.05), getting hit by a car 
(P<.01), and riding in the street 
(P<.05). Serious injuries were more 
likely to occur in association with chil- 
dren aged 12 years or older (P<.01), 
being hit by a car (P<.01), and riding in 
the street (P<.01). Factors signifi- 
cantly associated with hospitalization 
included the following: getting hit by a 
car (P<.05), suffering abdominal in- 
jury (P<.01), and multiple trauma 
(P<.01). Some factors that were found 
to be not significantly associated with 
serious injury, multiple injury, or hos- 
pital admission included these: riding 
an unfamiliar bicycle (that is riding a 
particular bicycle for less than one 








Table 1.—Epidemiologic Data 
of Patients With 
Bicycle-Related Injuries 


Sex, % of 
Patients 


Table 2.—Location of 
Bicycle Accident 


% of 
Patients 


Street 
Sidewalk 
Driveway 
Schoolyard 
Distance From Home 
<5 blocks 
5-20 blocks 
>20 blocks 


Table 3.—How the Accidents 
Occurred 


% of 


Category Patients 


Lost control of bike 
Bicyclist hit by car 
Child hit by bicyclist 
Environmental hazard 
Passenger on bicycle 
Two bicycles collided 
Foot caught in spokes 
Stationary bicycle— 

injured child 
Bicycle broke while riding 
Total 


*Total does not add up to 100% because of 
rounding. 


Table 4.—Primary Injuries 


% of 
Patients 











Area of Injury 
Lower extremity 






Head and neck 31 
Upper extremity 21 
Dental § 
Genital 4 
Back and chest 3 
Abdomen 2 
Eye 0* 


Total 


*One patient. 
tTotal does not add up to 100% because. of 
rounding. em * & 
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Table 5.—Primary Diagnoses 


% of 
Patients 





Diagnosis 
Contusions 


















(musculoskeletal) 35 
Lacerations 26 
Abrasions 14 
Fractures 13 
Soft-tissue injuries 7 
Concussions 3 
Internal organ injuries 1 
Total 






*Total does not add up to 100% because of 
rounding. 


month), carrying a handbag or pack- 
age while riding, and lack of bicycle 
safety instructions. Getting one’s foot 
caught in the spokes of the bicycle and 
lack of protective equipment were fac- 
tors not related to serious injuries, but 
this was not statistically significant 
because of the small sample size. 


COMMENT 


Bicycle ridership has increased dra- 
matically in the United States in the 
last several years. Consequently, inju- 
ries related to bicycles have become a 
more important problem for children.* 
In the late 1970s, bicycles ranked first 
or second on the Consumer Product 
Safety Commission’s Hazard Index 
that lists 100 consumer products asso- 
ciated with the most numerous and 
severe injuries.° In Australia it has 
been estimated that 1% of all children 
aged 5 to 14 years are brought to the 
hospital each year because of an injury 
related to a bicycle accident.’ The vic- 
tims of bicycle accidents accounted for 
10% of trauma-related visits in both 
Australia® and our hospital ED. The 
accidents in our study were related to 
the bicyclists, the environmental cir- 
cumstances, and the bicycles. 


Bicyclists 


Age is a factor in injuries related to 
bicycle accidents. The mean and me- 
dian age of victims of bicycle accidents 
in this study was 8.7 years, similar to 
that found in Columbus, Ohio.” Eighty- 
two percent of the patients in our 
study were aged 5 to 14 years com- 
pared with 65% in Australia.® Fatal 
injuries occurred in considerably older 
children (median age, 14 years) in one 
study.’ Similarly, in our study, children 
aged 12 years or older were signifi- 
cantly more likely to suffer serious and 
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Safe 
bicycling .\. . 


When a child receives a first 
bicycle, a lifelong pattern of 
vehicle operation is begun. 
The bicycle is not a toy but a 
speedy means of transporta- 
tion which is subject to the 
same laws as motor vehicles. 






peri oh MUST BE TRAINED IN BICYCLE OPERATION 
. Until the child has been observed to ride confidently and to follow basic rules of 
the road, riding must be restricted to sidewalks, paths, and driveways. 
2. To demonstrate basic competence the child must be able to: 
a. Stop the bicycle quickly by using the brakes. 
b. Start riding without wobbling out of a path one yard wide. 


c. Stop and dismount without falling. 
d. Ride in a straight line near the curb. 


3. The most important rules of the road are: 
a. Stop at intersections where the walk, driveway, or alley intersects a street. 
(75% of child bike-accident deaths occur where driveways, alleys, and streets 


intersect.) 


b. Ride to the right of the road, with traffic. 


c. Do not ride at or after dusk. 


d. Obey all traffic signals and stop signs. Wait for green light. 
4. Children who ride unsafely should be disciplined so as to establish the signifi- 
cant and real concern of the parents. Prohibiting the use of a bike is an appropri- 


ate disciplinary step. 


5. The following factors are frequently associated with preventable injuries: 


a. Inadequate rider visibility 

b. Riding a borrowed bike 

c. Riding double 

d. Not using a protective helmet 


American Academy of Pediatrics 








HE0036 


Committee on Accident 
and Poison Prevention © 1985 


Pediatricians should review this material annually with patients aged 5 to 14 years (reprinte 
with permission of American Academy of Pediatrics, Elk Grove Village, III). 


multiple injuries. 

The sex of the bicyclist is also impor- 
tant. Males outnumbered female vic- 
tims by more than 2:1 in our study, and 
this sex differential is consistently 
seen in other studiesê®” of bicycle acci- 
dents. In our study, males were signifi- 
cantly more likely to suffer multiple 
injuries. Others have reported that 
childhood accidents in general are 
much more common among boys.” 


Environmental Circumstances 

Involved in Accidents/Injuries 

Most of the accidents in this stud: 
occurred in the evening hours, whic! 
were reported elsewhere as the usus 
time for fatal bicycle accidents.* Thi 
may be due to poor visibility but als 
represents the peak hours for bicycl 
usage by children and increased auto 
mobile traffic. Inclement weather wa 
not associated with serious injuries 
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but there were only a small number of 
children riding in bad weather in this 
study. About half of the accidents in 
this study occurred while children 
were riding the bicycles in the street. 
The resultant injuries were more often 
serious and multiple. Fatal bicycle ac- 
cidents have been noted previously to 
frequently involve motor vehicles.* 
Limiting bicycle riding by young chil- 
dren on public roads may significantly 
reduce the number of serious injuries. 

Most bicycle riders in our study re- 
ported loss of control of the bicycle or 
being hit by a car as the cause of their 
accident. Previously, spoke injuries 
were reported as a leading cause of 
injury to bicycle riders,” whereas only 
4% of our study patients suffered 
spoke injuries. Environmental factors 
certainly play a role in bicycle acci- 
dents. In this series, unusual hazards 
beyond the control of the bicyclist were 
named in 7% of the cases. Fatal inju- 
ries have been reported elsewhere as 
the result of environmental hazards, 
such as extended rearview mirrors 
that project well beyond the side of 
motorized vehicles and hit bicyclists.” 
Many bicyclists in our study (more 
than one third) reported significant 
problems with the road surface on 
which they were riding. Other authors 
have emphasized the importance of 
properly maintaining roads in an effort 
to prevent some of these injuries.° In- 
dividual localities have various haz- 
ards, such as parallel drains in the 
street or potholes, that are contribut- 
ing factors in some injuries. 

While it is not surprising to find that 
more than one third of our accident 
victims admitted to riding in a hazard- 
ous manner (riding too fast or doing 
tricks or stunts on the bicycle), it is 
striking to learn that virtually none of 
these children were using any sort of 
protective equipment. Given the large 
proportion of head and neck injuries 
(31%), prevention of some serious inju- 
ries may be possible with helmet use. 
In Fife and colleagues” series of fatal 
bicycle injuries, none of those killed 
wore helmets. They reported the head 
and neck to be the region most se- 
riously injured in 86% of the fatally 
injured victims. Likewise, since 13% of 
the accidents in our series occurred at 
night, the use of reflective clothing or 
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lights on the bicycles might have 
helped prevent some of these injuries 
as well. Alcohol ingestion was not an 
important factor in the injuries found 
in this study. While alcohol levels were 
not standardly measured in our series, 
all the children were questioned about 
the use of alcohol, and only one admit- 
ted to this as a factor in the accident. 
In the study of fatal bicycle accidents 
by Fife and colleagues, one third of the 
adult bieyclists who died within six 
hours of injury had elevated blood alco- 
hol concentrations. 

Safety instructions have been a ma- 
jor thrust in pediatrics in recent years. 
In our series, about one third of the 
bicyclists had received informal in- 
struction about bicycle riding. Even 
fewer (15%) had received any formal or 
professional instruction. It is difficult 
to conclude that such instruction pre- 
vents injuries or decreases the sever- 
ity of injuries without some control 
groups. However, it is possible that 
classroom time devoted to bicycle 
safety and time spent counseling par- 
ents and patients in the pediatrician’s 
office may have a significant impact on 
reducing bicycle accidents. This coun- 
seling can be in the form of an inter- 
view, office posters, and reading mate- 
rial. The use of protective equipment 
must be stressed. Perhaps pediatri- 
cians should annually review with the 
patient the recommendations of the 
American Academy of Pediatrics, Elk 
Grove Village, Ill, on safe bicycling 
(Figure). Since the overwhelming ma- 
jority of those injured in our series and 
another series® were in the 5- to 14- 
year-old age group, this age range 
seems to be a reasonable group to 
target for education. Moreover, par- 
ents and pediatricians should lobby for 
legislation that mandates helmet use 
for all children riding bicycles. 


Bicycles 


The bieycles themselves played an 
important role in the injuries reported 
in our series and others. Many pa- 
tients in our series reported problems 
with their bicycles known prior to 
their accident. Some injuries might 
have been prevented if legislation man- 
dated regular bicycle inspection. More 
realistically, mandatory inspection of 
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bicycles at schools or municipal halls 
could be encouraged periodically. Par- 
ents need to be active participants in 
this process. 

In our series and reports from oth- 
ers,” specific bicycle parts presented 
hazards and broke while riding. 
Burke” reported that a young boy was 
impaled on an elongated saddle seat 
that rotated upward, and Sparnon”® 
reported serious groin injuries due to 
the handlebars of some bicycles. Since 
there was no bicycle inspection by the 
authors, the reports of bicycle hazards 
could not be verified in our study. 
However, improvements in bicycle de- 
sign from manufacturers (ie, nonslip 
pedals with toe clips, spoke covers, 
lights, and reflective tape to outline 
the bicycle at night) might focus on 
prevention of some injuries. In 1985, 
the US Consumer Product Safety 
Commission updated standards for 
new bicycles to improve safety. These 
new regulations established strict per- 
formance and construction standards 
for the frame, brakes, steering sys- 
tem, and wheels. They require reflec- 
tors to make bicycles visible at night, 
and they prohibit uncovered sharp 
edges or jutting parts.” 

While one might expect a greater 
number of serious injuries with ten- 
speed bicycles that can achieve greater 
speeds, this was not found in our 
study. In another series,’ the “high- 
rise” cycle was responsible for a 
greater number of serious injuries. It 
was thought these were due to un- 
familiarity with such a nonconven- 
tional bicycle. 


Injuries 


The injuries found in our series were 
similar to those reported elsewhere. 
McFarlane and colleagues? reported 
that 18% of injuries were fractures in 
Australia, and Illingworth and col- 
leagues” reported 22% such injuries in 
Sheffield, England. Lacerations were 
reported more frequently by McFar- 
lane and colleagues than by us (50% vs 
26%). Multiple injuries were, in gen- 
eral, infrequent: 5% reported by 
McFarlane et al and 4% in our series. 
Dental injuries were reported by 
Illingworth and colleagues and in our 
series in about 5% of the patients. The 
hospital admission rates vary among 
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the reported studies. Admissions ac- 
counted for 9% of the study population 
of Illingworth et al, 16% of the Colum- 
bus patients,’ and 6% of our patients. 
Criteria for admission were not de- 
scribed and may have varied greatly 
from institution to institution. In our 
study, factors significantly associated 
with hospital admission included the 
following: suffering abdominal 
trauma, multiple trauma, or getting 
hit by acar. There were no deaths from 
bicycle injuries at our hospital, but 
this does not minimize the problem of 
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bicycle trauma. Conceivably, several 
children may have died at the scene of 
an automobile accident who were not 
brought to our ED. 


CONCLUSION 


In conclusion, bicycle accidents have 
been found to be a common and impor- 
tant part of pediatric trauma. The 
injuries are caused by a variety of 
factors, including the bicyclists, envi- 
ronmental circumstances, and the bi- 
cycles themselves. Automobile-re- 
lated trauma was associated with a 
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Conditions Associated With Delayed 
Osseous Development* 


Hypothyroidism 
Addison’s disease 
Hypopituitary dwarfism 
Pituitary cochexia 
Prolonged malnutrition 
Chronie illness 
Frohlich’s syndrome 
Achondroplasia 
Hurler’s syndrome 
Down’s syndrome (some 
instances) 
Gonadal agenesis 
Hypogonadism 


*Lowrey GH: Growth and Development 
of Children, ed 7. Chicago, Year Book 
Medical Publishers Inc, 1978. 


greater number of serious injuries 
multiple trauma, and hospital admis 
sions. Teenagers more often sufferec 
serious and multiple injuries. Con 
trary to previous reports, riding a 
unfamiliar bicycle and spoke-relatec 
trauma did not lead to more seriou: 
injuries. 

There may be several ways to pre 
vent some bicycle-related trauma. In 
tervention studies are needed to see i 
bicycle-related injuries are prevent 
able. 
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Cardiorespiratory Depression and Plasma 
8-Kndorphin Levels in Low-Birth-Weight 


Infants During the First Day of Life 


Shmuel Davidson, MD; Irit Gil-Ad, MSc; Hana Rogovin, MD; Zvi Laron, MD; Salomon H. Reisner, MB, ChB 


Twenty-nine premature infants were 
studied to determine whether neonatal 
asphyxia, apnea, and low blood pres- 
sure in the first day of life are associated 
with elevated plasma B-endorphin con- 
centrations. Plasma B-endorphin levels 
were determined at 0.5 to 2, 4 to 6, and 18 
to 24 hours of life, using radioimmuno- 
assay. Premature infants with moderate 
or severe asphyxia (n=19) had higher 
levels at 0.5 to 2 hours of age (32.1+6.7 
vs 16.4+7.4 pmol/L) and significantly 
higher levels at 4 to 6 hours of age 
(50.4+10.0 vs 22.9+9.2 pmol/L) com- 
pared with the ten nonasphyxiated pre- 
mature infants. A significant elevation in 
levels at age 0.5 to 2 hours (39.4+9.9 vs 
17.7+4.4 pmol/L) and age 4 to 6 hours 
(59.3 +13.8 vs 27.1+17.1 pmol/L) was ob- 
served in premature infants with low 
blood pressure or impaired perfusion 
(n=12) who required the administration 
of volume expanders. No differences 
were observed in premature infants with 
and without apnea. It may be speculated 
that the increased endogenous release 
of B-endorphins in response to perinatal 
asphyxia may play a role in the patho- 
genesis of shock observed in the first 
day of life. 

(AJDC 1987;141:145-148) 


Hier concentrations of B-endorphin, 
the endogenous opioid peptide, 
have been found in the umbilical cord 
blood of newborn infants.'* 
The physiologic effect of this neu- 
ropeptide has been studied in both 
animal models and humans and in- 
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cludes hypotension, bradycardia, and 
hypoventilation.** Hypoxemia and aci- 
dosis are considered potent stimuli of 
the release of B-endorphins into the 
circulation, and a significant negative 
correlation was found in full-term in- 
fants between umbilical artery pH and 
B-endorphin levels.*”” Naloxone, 
the central opioid receptor antagonist, 
has been shown to increase ventilation 
and reverse hypotension in the new- 
born,” providing further evidence to 
support the role of B-endorphins as a 
cardiac and respiratory depressant. 
Low blood pressure and hypoven- 
tilation are quite common in asphyxi- 
ated low-birth-weight infants in the 
first day of life. Our study was de- 
signed to determine the pattern of 
B-endorphin release during the first 
day of life in full-term and premature 
infants and whether neonatal as- 
phyxia, apnea, and low blood pressure 
are associated with elevated plasma 
8-endorphin concentrations. 


PATIENTS AND METHODS 
Patients 


All premature infants with a birth weight 
of less than 2500 g admitted to the neonatal 
intensive care unit at Beilinson Medical 
Center, Petah Tiqva, Israel, between Feb 1 
and April 30, 1984, were enrolled in the 
study. Infants were excluded from par- 
ticipation if they had severe congerital 
anomalies or if the first blood samples could 
not be drawn within the first two hours of 
life. Informed written consent was ob- 
tained from the parents before participa- 
tion in the study. Each infant received a 
detailed physical and neurologic examina- 
tion by a trained neonatologist. Infants 
were cared for in open radiant warmers or 
single-wall incubators; skin temperatures 
were maintained at the neutral thermal 


level. Samples for arterial blood gas values 
were drawn from indwelling umbilical 
catheters or peripheral arterial lines, and a 
decision regarding the need for assisted 
ventilation was based on standard crite- 
ria, o9 

The modified Apgar score (heart rate, 
respiration, and color), as suggested by 
D’Souza et al,” was used to avoid interob- 
server errors in the assessment of muscle 
tone and reflex excitability in very-low- 
birth-weight infants. Severe perinatal as- 
phyxia was defined as a one-minute Apgar 
score of 0 to 2 or the necessity at birth for 
positive pressure ventilation. An Apgar 
score of 3 to 4 was classified as mild to 
moderate asphyxia. Vigorous infants had 
one-minute Apgar scores of 5 to 6. Continu- 
ous monitoring of the respiratory and heart 
rates was started after the delivery. 

Blood pressure was monitored by a non- 
invasive method using a Doppler tech- 
nique. Measurements were repeated on an 
hourly basis or more often if indicated. 
Hypotension was defined using published 
criteria.” Capillary filling as an indicator 
of peripheral perfusion was assessed in all 
the infants. Capillary filling of greater than 
3 s was considered abnormal.” Infants 
with low blood pressure and/or prolonged 
capillary filling were treated with intra- 
venous administration of volume expanders 
(normal saline or plasma), as decided by the 
residents on duty. 

Episodes of apnea/bradycardia were de- 
fined as cessation of breathing for greater 
than 20s and heart rate of less than 80 beats 
per minute with or without cyanosis, and 
were recorded by the nurses. 

For the study protocol, infants were con- 
sidered as having apneic/bradycardic spells 
in the first 24 hours of life if they had at 
least three episodes with spontaneous 
recovery or any episode requiring stimula- 
tion. Gestational age was defined as com- 
pleted weeks from the mother’s last men- 
strual period and/or by the Dubowitz 
scoring system and examination of the an- 
terior vascular capsule of lens. 
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Collection of Samples 


Blood samples were collected in edetic 
acid tubes at 0.5 to 2 hours, 4 to 6 hours, and 
18 to 24 hours of age. Blood was drawn from 
the umbilical or peripheral arterial lines or 
from the antecubital veins. Samples were 
promptly refrigerated until centrifugation 
within one hour. Plasma was stored in tubes 
at — 20°C until assayed. 


Radioimmunoassay of B-Endorphin 


8-Endorphin was assayed using material 
purchased from commercial sources. The 
assay was performed in 0.250 mL of plasma 
diluted with 0.750 mL of 1% BSA borate 
buffer. B-Endorphin was extracted from 
plasma, using agarose gel (Sepharose) an- 
ti-B-endorphin particles, and then eluted 
with 0.025N hydrochloric acid. After elu- 
tion, a standard double-antibody radioim- 
munoassay was performed. The antibody 
was found to be highly specific to B-en- 
dorphin, with less than 5% cross-reactivity 
with B-lipotropin and no cross-reactivity 
with a-endorphin, y-endorphin, dynor- 
phin, and enkephalins. The sensitivity of 
the assay was 2.5 pmol/L (8.5 pg/mL). 
Recovery of B-endorphin was 86%; levels 
were corrected for recovery. Interassay 
variation was 15%. 


Statistical Analysis 


Analysis of variance and t test were done 
for normally distributed data. For data not 
normally distributed, the tests were per- 
formed after transformation of the results 
to square roots, to get a more gaussian 
distribution of the B-endorphin levels. 


RESULTS 


During the study period, 52 pre- 
mature infants were admitted to the 
neonatal intensive care unit. Thirty- 
three were born in the same hospital 
and 19 in other hospitals. Eleven in- 
fants born at other institutions were 
admitted at the age of 3 to 5 hours and 
were therefore excluded from the 
study. Ten infants born in the same 
hospital were excluded because of ma- 
jor congenital anomalies (two), ab- 
sence of parental informed consent 
(four), and birth weight greater than 
2500 g (four). Two infants were ex- 
cluded because insufficient blood was 
collected in the first two samples. 
Thus, a total of 29 infants were en- 
rolled in the study. Timed specimens 
were collected from 13 nonasphyxiated 
full-term infants, who were admitted 
to the regular nursery during the same 
period and from whom informed pa- 
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rental consent was obtained, to deter- 
mine the normal plasma B-endorphin 
concentrations. 

Mean gestational age and birth 
weight of the term infants were 39 
weeks and 3220 g, respectively, and of 
the premature infants, 30.4 weeks and 
1398 g, respectively. 

Plasma B-endorphin concentrations 
in the two groups at different times 
after the delivery are illustrated in the 
Figure. 

No significant differences were 
observed in the full-term group at 
0.5 to 2, 4 to 6, and 18 to 24 hours 
of “life (27.9+2.4,.; 12.72@1.8;; and 
12.4+2.3 pmol/L, respectively). 

In the premature group, a signifi- 
cant difference was observed between 
levels at age 0.5 to 2 hours and 
levels at 18 to 24 hours (27.0+5.3 vs 
13.9+1.9 pmol/L; P<.03) and levels 
at 4 to 6 hours of age and levels at 18 
to 24 hours of age (40.2+7.5 vs 
13.9+1.9 pmol/L; P<.03). No differ- 
ences were found between levels at 0.5 
to 2 hours of age and levels at 4 to 6 
hours of age. 

Comparing the premature infants 
and the full-term infants, a signifi- 
cantly higher plasma fB-endorphin 
concentration was observed in the 
premature infants four to six hours 


after the delivery (40.2+7.5 vs 
12.7+1.8 pmol/L; P<.025). No signifi- 
cant differences were found betweer 
levels at 0.5 to 2 hours of age and levels 
at 18 to 24 hours of age. 

Sex, mode of delivery, and materna 
administration of ritodrine or beta: 
methasone before delivery were not 
associated with statistically different 
plasma B-endorphin levels. 

Nineteen of 29 premature infants 
suffered from moderate or severe neo- 
natal asphyxia, nine had apneic epi- 
sodes, and 12 had low blood pressure 01 
prolonged capillary filling necessitat- 
ing the administration of normal saline 
or plasma. Table 1 summarizes the 
plasma B-endorphin concentration ir 
relation to birth asphyxia, apnea, anc 
the need for volume expanders. 

Birth weight (mean+SEM, 1291+ 
86 g) and gestational age (mean+ 
SEM, 29.5+0.6 weeks) of premature 
infants with asphyxia were signifi- 
cantly lower than those of the non- 
asphyxiated infants (1602+ 117 g anc 
31.9+0.6 weeks; P<.05). 

Asphyxiated premature infants re- 
quired significantly more assisted ven- 
tilation than nonasphyxiated infants 
(P<.008). Premature infants with as- 
phyxia had higher B-endorphin levels 
at 0.5 to 2 hours of age (P=.05) anc 
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"Table 1.—Mean (+ SEM) Plasma p- Endorphin Concentrations in Premature Infants 
pe With Asphyxia, Apnea, and Low Blood Pressure or Impaired Perfusion 


Plasma 8-Endorphin, pmol/L 


Asphyxia 

No Yes 
Age,h (n=10) (n=19) P 
0.5-2 


Apnea 


No 
(n=20) 
16.4+7.4 32.1+6.7 .05 23.7+6.7 342+83 NS 17.8+4.4 39.4+99 <.03 


Volume Expanders 


No Yes 


Yes 
(n=9) P (n=17) (n=12) P 


4-6 22.9+9.2 50.4+10 <.04 39.2+9.9 428+10.5 NS 27.1+7.1 59.3+13.8 <.04 


18-24 14.3+2.7 13.6+2.6 NS 


12.6+2.0 165+3.9 NS 15.4426 118+25 NS 


Table 2. —Plasma B-Endorphin Concentrations in Asymptomatic or 
Normotensive and Hypotensive Symptomatic Premature Infants 


Mean + SEM 


Group 1: 
Asymptomatic 
(n=8) 


32.5+0.5tt 


Characteristics 
of Infants 


Gestational age, wk 


Birth weight, g 1623 +147 


B-Endorphin, pmol/L 
0.5-2h 11.6+5.0t 


4-6 h 9.7+3.2tt 


18-24 h 14.4+2.7 


Group 2: 
Normotensive 
Symptomatic 

(n=9) 


30.1 +0.8f 
1388 + 116 


22.4+6.6 
44.6+10.8t 


16.4+4.7 


Group 3: 


Hypotensive 
Symptomatic 
(n=12) 


29.2+0.8T <.03 (NS)t 


<.002t 
1256 + 109 NS 


39.4+9.9t 
59.3+13.8t 


<.02t 


<.003t 
<,003f 


134.8225 NS 





*Adjusted level of significance P<.02 to Bonferroni test of multiple comparison. 


tGroup 1 vs group 3. 
Group 1 vs group 2. 


significantly higher levels at 4 to 6 
hours of age (P<.04) compared with 
the nonasphyxiated infants. 

Premature infants requiring volume 
expanders had significantly lower ges- 
tational age (mean+SEM, 29+0.8 vs 
31+ 0.6 weeks; P<.04) and needed sig- 
nificantly more assisted ventilation 
(P<.009); their plasma B-endorphin 
levels at 0.5 to 2 hours of age and 4 to 6 
hours of age were significantly higher 
(P<.04) than the normotensive group. 
No differences were observed in gesta- 
tional age, birth weight, need of as- 
sisted ventilation, and f-endorphin 
concentrations in premature infants 
with and without apnea. 

All of the 12 premature infants with 
low blood pressure or impaired perfu- 
sion had asphyxia at birth, and four 
also had apneic spells. These infants 
were classified as hypotensive sympto- 
matic. Of the 17 premature infants 
with normal blood pressure and perfu- 
sion, eight did not suffer any episodes 


\JDC—Vol 141, Feb 1987 


of asphyxia or apnea (asymptomatic 
premature infants), while nine had ei- 
ther asphyxia, apnea, or both (nor- 
motensive symptomatic). The plasma 
8-endorphin concentrations of these 
three subgroups of premature infants 
are illustrated in Table 2. At both 0.5 
to two and four to six hours after the 
delivery, premature infants in group 3 
had higher plasma B-endorphin levels 
compared with group 2 and signifi- 
cantly higher levels compared with 
group 1. Symptomatic premature in- 
fants with normal blood pressure 
(group 2) differed significantly from 
group 1 only four to six hours after the 
delivery. 


COMMENT 


The association between perinatal 
asphyxia and B-endorphins has been 
studied recently by a number of in- 
vestigators.* 22 In a group of full- 
term infants studied by Wardlaw 
et al,” a significant negative correla- 


tion was found between umbilical ar- 
tery pH and B-endorphin levels; the 
lower the pH, the higher the B-endor- 
phin levels. A significant inverse cor- 
relation between one-minute Apgar 
scores and cerebrospinal fluid B-en- 
dorphin-like immunoreactivity levels 
was reported recently by Laungani et 
gis 

The plasma B-endorphin concentra- 
tion in the normal full-term infants 
reported by us at the age of 0.5 to 2 
hours is in agreement with previous 
data for plasma cord levels and are 
higher than levels measured in normal 
adults.***? These elevated concentra- 
tions are due to the stress induced by 
the labor process. Premature infants 
were found to have higher plasma 
B-endorphin levels in the first six 
hours of life compared with the full- 
term infants. This result may reflect 
the increased stress noted in the 
former group. In testing, we used a 
highly sensitive and specific radioim- 
munoassay and therefore believe that 
the elevated B-endorphin concentra- 
tions found in the premature infants 
were accurately determined. The 
assay demonstrated minimal (<5%) 
cross-reactivity with B-lipotropin and 
no cross-reactivity with a-endorphin, 
y-endorphin, dynorphin, and enkepha- 
lins. However, cross-reactivity with 
other peptides present in the pre- 
mature infants’ plasma in the first day 
of life cannot be ruled out. 

The speculation that elevated levels 
of B-endorphin may contribute to the 
cardiorespiratory depression caused 
by intrauterine asphyxia led us to con- 
duct our study. Low blood pressure 
and impaired capillary perfusion are 
relatively common in asphyxiated low- 
birth-weight infants, necessitating the 
administration of volume expanders. 
Premature infants with low blood 
pressure and moderate to severe as- 
phyxia had significantly higher B-en- 
dorphin concentrations at 0.5 to2 and 4 
to 6 hours of life compared with the 
asymptomatic premature infants (Ta- 
ble 2). As the infants’ condition stabi- 
lized, all of the levels returned to nor- 
mal toward the end of the first day. It is 
of interest to emphasize that at 0.5 to 2 
hours of age, asymptomatic and nor- 
motensive symptomatic premature in- 
fants had B-endorphin levels not signif- 
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icantly different from those found in 
the full-term infants. Reversal of hypo- 
tension by naloxone, as reported in 
both animal models and human adults 
and neonates,” provides further in- 
direct evidence to support our find- 
ings. 

Apneic spells should be regarded as 
another possible side effect of B-endor- 
phins. Chernick et al” found a marked 
reduction in the duration of primary 
apnea in asphyxiated newborn rabbits 
treated with naloxone. Spitzer et al” 
reported the use of naloxone in pe- 
riodic breathing of infancy. A signifi- 
cant decrease in the duration of pe- 
riodic breathing was found in eight 
newborn infants treated with nalox- 
one. 

Increased plasma B-endorphin lev- 
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els were reported by Sankaran et al” in 
premature infants with severe apneic 
spells associated with bradycardia and 
hypotension, but the described infants 
were older (mean age, 7.8 days). The 
levels in healthy premature infants and 
those with mild apnea did not differ 
during the first three days of life. We 
did not find any significant difference 
in the concentration of B-endorphin 
between premature infants with and 
without apneic spells during the first 
day of life. It should be stressed, how- 
ever, that of the nine premature infants 
with apnea, only two had apnea as an 
isolated finding without asphyxia and 
impaired blood pressure, making our 
group too small for adequate evalua- 
tion. 


We found significantly elevated 
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Parental and Physician-Related 
Determinants of Consent for 


Neonatal Autopsy 


Linda J. VanMarter, MD, MPH; Flora Taylor; Michael F. Epstein, MD 


e We undertook a cross-sectional epi- 
Jemiologic study of potential determi- 
wants of parental consent for neonatal 
autopsy at the Brigham and Women’s 
dospital, Boston. Data were abstracted 
tom maternal and infant medical rec- 
ords in 184 cases of neonatal death oc- 
curring between January 1982 and Octo- 
ser 1984. The overall consent rate for 
neonatal autopsy was 72%. Multivariate 
analysis by logistic regression found 
previous fetal loss, gestational age, and 
cause of death to be significantly differ- 
ent between the groups of consenters 
and nonconsenters. Parents least likely 
to consent to autopsy were those who 
had no history of previous fetal loss, 
who had pregnancies in which the birth 
weight of the infant was less than 1000 g 
or the gestational age was less than 28 
weeks, or those who had an infant die of 
extreme prematurity. Factors not signifi- 
cantly associated with consent were ma- 
ternal age, race, marital status, transfer 
status, type of prenatal care, the infant’s 
sex, and the staff position of the re- 
quester. A second phase of the study 
surveyed physicians’ attitudes regard- 
ing the importance of neonatal autopsy. 
The staff position and previous experi- 
ence of the physician-requester, in ad- 
dition to the presumed cause of the 
infant’s death, were significantly associ- 
ated with the rating assigned to the 
importance of the autopsy. These find- 
ings suggest that the mother’s past and 
present obstetrical experience, the pres- 
ence of extreme prematurity, and possi- 
bly the attitude and experience of the 
physician requesting autopsy permis- 
sion may exert important influences on 
the likelihood of obtaining consent for a 
neonatal autopsy. 

(AJDC 1987;141:149-153) 
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Tre autopsy provides valuable infor- 

mation for medical education and 
biomedical research. It is a mechanism 
for evaluating the accuracy of clinical 
diagnoses, often serving as a final com- 
mentary regarding the efficacy of di- 
agnostic and therapeutic interven- 
tions.™* In perinatal/neonatal medi- 
cine, especially, information gained at 
autopsy is also important in family 
counseling.” Structured programs in 
bereavement follow-up have shown the 
autopsy to be a powerful tool in assist- 
ing families in coping with the grieving 
process’? and in counseling them re- 
garding future pregnancies. Despite 
these valuable contributions, there 
has been limited evaluation of the issue 
of obtaining permission for autopsy in 
the newborn infant. One stimulus of 
current interest stems from the obser- 
vation that rates of autopsy consent in 
adults have declined in recent 
years.” Similar studies have not yet 
been carried out to determine whether 
a parallel trend is operating in the 
neonatal age group. 

The objective of the present study 
was to explore maternal and infant 
factors that might be determinants of 
parental autopsy consent after neo- 
natal death. Factors of special interest 
as potentially important determinants 
of autopsy consent were maternal age, 
race, and socioeconomic status, in ad- 
dition to the duration of the relation- 
ship between parents and staff mem- 
bers in the neonatal intensive care unit 
(NICU). 


PATIENTS AND METHODS 


Data were obtained by retrospective re- 
view of maternal and infant medical records 
in cases of neonatal death occurring in 
patients born at the Brigham and Women’s 
Hospital (BWH), Boston, between January 
1982 and October 1984. Maternal data col- 


lected included age, race, gravidity, parity, 
marital status, occupation, employment 
status, native language, source of prenatal 
care, and whether the mother was directly 
admitted or transferred from another hos- 
pital. Infant data included sex, birth 
weight, gestational age, clinical diagnosis 
of the primary cause of death, age at death, 
and length of time the infant spent in the 
NICU where he or she died. In addition, 
the month of death and the staff position of 
the physician who was listed on the death 
notification as requesting the autopsy were 
noted. 

The study group consisted of 184 (86%) of 
215 infants born at the BWH during the 
study period who subsequently died. Fifty- 
nine mothers had been transferred to the 
BWH from another facility before the in- 
fant’s birth. Seventeen pairs of twins were 
represented, including ten pairs in which 
one of the pair died and seven pairs in which 
both twins died, including two sets of con- 
joined twins. 

Statistical testing of each of 19 individual 
variables was done using the y’, Fisher's 
exact, or Wilcoxon rank-sum test. A subset 
of 15 factors was selected for multivariate 
analysis by logistic regression. The P val- 
ues were not adjusted for multiple compari- 
sons. 

Multivariate analysis was performed us- 
ing the LOGIST program for logistic re- 
gression.” Logistic regression allows for 
simultaneous adjustment by a number of 
variables and yields a coefficient for each 
variable that may be used to derive odds 
ratios (approximations of relative risk or 
risk ratio) for the variable. Statistical test- 
ing by likelihood ratio test was used in a 
stepwise approach to modeling variables 
and interaction terms. The “best fit” was 
determined by that model containing all 
variables and interaction terms that were 
found to be significant by the likelihood 
ratio test. Subsequently, variables in the 
best fit model were entered as indicator 
variables, allowing for estimation of odds 
ratios that were adjusted for all other varia- 
bles included in the model. Twenty patients 
each had one item of data missing. In each 
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instance of missing data a 0 was used in 
place of actual data to enable the LOGIST 
program to be executed without deleting 
the subject entirely. In addition, a column 
of indicator variables was linked to each 
variable with missing values to test 
whether missing data influenced estimates; 
absent data were not found to be statisti- 
cally significant by the likelihood ratio test. 

Because the results of the retrospective 
review of autopsy consent raised questions 
regarding the relative importance of the 
physician who requested autopsy consent, 
a second phase of the study surveyed physi- 
cians’ attitudes toward autopsy in the neo- 
nate. A questionnaire was circulated to all 
current pediatric house officers, neonatal 
fellows, and attending physicians. The sur- 
vey was aimed at assessing physicians’ at- 
titudes regarding the value of neonatal 
autopsy, both in general and in relation to 
the presumed cause of death. Information 
requested included staff position, degree of 
experience in requesting autopsy consent, 
and a ranking of the relative importance of 
neonatal autopsy overall, as well as by the 
presumed cause of death. Analyses used a 
stratified approach to assess whether the 
rating of the relative importance of neo- 
natal autopsy varied by presumed cause of 
death, staff position, or participation 
status of the respondent. 


RESULTS 


Autopsy was requested in 179 (97%) 
of the cases. In five cases no autopsy 
was requested by the physician re- 
sponsible for the infant’s care. Since 
the goal of the study was to ascertain 
all factors important in failure to ob- 
tain autopsy consent, cases in which 
autopsy consent was not requested 
were included in the nonconsenting 
group in further analyses. The overall 
consent rate for autopsy in the study 
group was 72%. A review of the pa- 
thology department records indicated 
that the consent rate was 67% among 
the remaining 31 infants whose medi- 
cal records could not be located. 


Retrospective Study 


Analytic strategy progressed from 
examination of descriptive data to uni- 
variate analyses and, finally, to multi- 
variate analysis by logistic regression. 

Descriptive statistics for continuous 
variables are listed in Table 1, and 
trends in maternal and infant factors 
are shown in Tables 2 and 3. A history 
of previous perinatal loss or abortion, 
reflected by the difference between 
gravidity and parity, was the only ma- 
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Table 1.—Neonatal Autopsy Consent: Association of Maternal and Neonatal Variables* 


Consent 
Consent Refused or 
Variable Granted Not Requested 
Maternal age, y (N= 184) 27.1+5.9 (13-42) 27.6+5.9 (16-44) 
Gravidity (N = 184) 2.5+1.6 (1-9) 2.3+1.2 (1-5) 
Parity (N = 184) 0.9+1.1 (0-4) 1.0+1.0 (0-3) 
Gravidity minus parity (N = 184) 1.6+1.1 (0-6) 1.3+0.8 (0-5) 


Birth weight, g (N= 182)T 
Gestational age, wk (N= 184)t 
Age at death, h (N= 182)t 
Time in NICU, h (N= 182)t 


1570.3+ 1035.6 (410-5500) 
30.9+5.6 (22-42) 
123.9+ 269.2 (0.1-1776) 
113.9+ 263.3 (0-1776) 


1186.2+ 1006.8 (345-4500) 
27.0+6.0 (18-43) 
109.6+472.1 (0.6-3240) 
92.4+468.3 (0.6-3240) 


*All values are the mean + SD (range). NICU indicates neonatal intensive care unit. 


tP<.05 by the Wilcoxon rank-sum test. 


Table 2.—Trends in Neonatal Autopsy Consent by Maternal Factors* 


Consent 

No. of Granted, 

Variable Category Subjects No. (%) 

Age, y (N= 184) <20 31 25 (80.6) 
20-29 94 66 (70.2) 

>30 59 43 (72.9) 

Gravidity minus parity (N = 184)t 1 118 82 (69.5) 
2-3 55 42 (76.4) 

>3 11 10 (90.9) 

Transfer to BWH (N= 180) Yes 60 44 (73.3) 
No 120 86 (71.6) 

Prenatal care (N= 171) Private 97 73-(75.5) 
HMO 29 21 (72.4) 

Clinic 45 29 (64.4) 

Marital status (N = 182) Single 41 30 (73.1) 
Married 137 99 (72.3) 

Widowed/divorced 4 3 (75.0) 

Race (N= 175) Caucasian 114 86 (75.4) 
Black 34 22 (64.7) 

Hispanic 13 11 (84.6) 

Other 14 9 (64.3) 

Employment (N= 121) Employed 62 47 (75.8) 
Unemployed 46 33 (71.7) 

In school 13 12 (92.3) 

Occupation (N = 136) Professional 40 30 (75.0) 
Sales/clerical 24 18 (75.0) 

Craftsperson 7 2 (28.5) 

Service 8 5 (62.5) 

Work at home/homemaker 41 29 (71.9) 


*BWH indicates Brigham and Women's Hospital, Boston; HMO, health maintenance organization. 


tP<.05 by x? test. 


ternal factor that differed significantly 
between the group that consented to 
autopsy and the group that did not 
(P = .06 by the Wilcoxon test; P = .02 by 
multivariate analysis). Those parents 
with higher rates of perinatal loss were 
more likely to give consent for autopsy 
in a subsequent pregnancy. Maternal 


age, gravidity, parity, marital status 
employment status, occupation, pre 
natal care, and transfer status weri 
similar between the two groups. Ra 
cial data were somewhat sparse anc 
disclosed no statistically significan 
difference by x” or likelihood rati 
tests. However, odds ratios obtainec 
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_ Table 3.—Trends in Neonatal Autopsy Consent by Infant Factors 
Consent 
Granted. 
Variable Range No. of Subjects No. (%) 
Birth weight, g (N = 182)* <700 49 27 (55.1) 
700-999 35 24 (68.5) 
1000-1499 34 30 (88.2) 
1500-1999 16 14 (87.5) 
=2000 48 39 (81.2) 
Gestational age, wk (N= 184)* <24.5 26 9 (34.6) 
24.5-28 59 40 (67.8) 
28.5-32 31 28 (90.3) 
32.5-36 30 26 (86.7) 
>36 38 31 (81.6) 
Age at death, d (N= 182) <1 117 81 (69.2) 
2-2.9 26 20 (79.6) 
3-6.9 11 7 (63.6) 
=7 28 25 (89.2) 
Infant sex (N = 183) M 104 78 (75.0) 
F 76 52 (68.4) 
Ambiguous 3 3 (100.C) 
Cause of death (N= 184)t Extreme prematurity 40 17 (42.5) 
Congenital anomaly 40 32 (80.0) 
Othert 
Asphyxia 12 9 (75.0) 
Sepsis 14 12 (85.7) 
RDS/HMD 30 21 (70.0) 
IVH 3 3 (100.C) 
Other 39 35 (89.7) 
Indeterminate 5 4 (80.0) 


*P<.05 by x? test. 
+P<.05 by x? test for three diagnostic groups. 


+RDS/HMD indicates respiratory distress syndrome/hyaline membrane disease; |VH, intraventricular 


hemorrhage. 


from multivariate analysis suggest that 
there may be an increased risk for loss 
of consent in black mothers, compared 
with Caucasian or Hispanic mothers. 

Univariate analyses found three 
closely related infant variables to be of 
statistical significance between the 
groups of consenters and nonconsent- 
ers: birth weight, gestational age, and 
eause of death. The tendency was 
for infants of very low birth weight 
(<1000 g), infants with lower gesta- 
tional ages (=28 weeks), and infants 
who died of extreme prematurity to be 
associated with loss of consent. The 
age of the infant at the time of death 
and time spent in the NICU when he 
or she died also differed significantly 
between groups, with a trend toward 
increased consent in older infants and 
those hospitalized for longer periods. 
The infant sex distribution was similar 
between groups. 
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The staff level of the physician did 
not prove to be significantly associated 
with consent status. Consent rates 
were 70% for requests by house offi- 
cers, 85% for requests by fellows, and 
65% for autopsies requested by the 
attending staff. 

To pursue a more focused multivari- 
ate analysis, 15 variables were selected 
for evaluation by logistic regression. 
The difference between gravidity and 
parity was substituted for each of 
these variables. All other variables 
were included, except for maternal 
employment status and occupat-on. 
The requesting staff member, month of 
death, and chart reviewer were also 
included. The difference between 
gravidity and parity (P<.05), gesta- 
tional age (P<.001), and cause of death 
(P<.001) were the three factors found 
to be statistically significant by the 
likelihood-ratio test. 


The logistic-regression model with 
the best fit included the factors in 
Table 4. This model included only 
those factors and interactions found to 
be of statistical significance in the full 
model. In addition, birth weight, race, 
and prenatal care were retained in 
subsequent analyses, to control for 
potential confounding by these fac- 
tors. Subsequent logistic regression 
analyses were performed with a re- 
duced model that treated prenatal 
care, race, and cause of death as cate- 
gorical data. 

The reduced logistic-regression 
model found previous fetal loss, race, 
and cause of death to be significant by 
the 95% confidence interval for the 
odds ratio. Odds ratios for strata of 
gravidity minus parity implied that 
mothers with one or two previous fetal 
losses or abortions were 2.8 times as 
likely to consent as were those with 
none, and that mothers with more than 
two previous losses were 18.6 times as 
likely to consent as were mothers with 
no history of previous fetal loss or 
abortion. Parents of an infant with a 
presumed cause of death of congenital 
anomaly or another cause of death 
were 5.5 and 14.1 times as likely, re- 
spectively, to consent to autopsy as 
were those parents of infants with a 
presumed cause of death of extreme 
prematurity. Maternal race was a fac- 
tor that failed to achieve statistical 
significance by conventional statistical 
testing; however, the lower limits for 
the 95% confidence intervals for the 
odds ratios relative to black patients 
were 1.5 in white patients and 1.0 in 
Hispanic patients, suggesting dimin- 
ished rates of consent in black patients 
compared with Caucasian or Hispanic 
patients. 

Questionnaire 

Results of the second phase of the 
study provided data regarding physi- 
cians’ attitudes toward neonatal au- 
topsy. 

The questionnaire response rate was 
75% overall. Rates of response differed 
significantly with staff position: 13 
(57%) interns, 34 (76%) residents, 12 
(86%) fellows, and 11 (100%) attending 
neonatologists responded. 

Staff position, past participation in 
autopsy requests, and the infant’s pre- 
sumed cause of death were all signifi- 
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Table 4.—Multivariate Analysis* 


Variable 
Prenatal care Private 
Clinic 
HMO 
Black 


Caucasian 
Hispanic 


Other 
Cause of deatht 


Subgroup 


95% 
Confidence 
Bounds, 
Lower-Upper 


Extreme prematurity 


Congenital anomaly 


Other 
<700 
700-999 


Birth weight, g 


1000-1499 
1500-1999 


=2000 
Gestational age, wkt <24 
24.1-28 
28.1-32 
32.1-36 


No. of previous fetal lossest 





*Values were obtained by logistic regression using the reduced model with interaction terms and indicator 
variables. Significant interactions from the full model included birth weight and gestational age, race and 
cause of death, and gravidity and cause of death. HMO indicates health maintenance organization. 


tP<.05 by the likelihood-ratio test. 


cant determinants of the rating as- 
signed by physicians to the relative 
importance of neonatal autopsy. A 
trend toward a rating reflecting an 
increased overall importance of au- 
topsy was seen with advancement in 
staff position, with interns and resi- 
dents rating the overall importance of 
neonatal autopsy to be very important 
in 46% and 50% of responses, respec- 
tively, compared with 88% and 82% of 
ratings from fellows and attending 
physicians, respectively. Individuals 
with experience in requesting consent 
for neonatal autopsy also were signifi- 
cantly more likely to consider neonatal 
autopsy very important than were 
those without experience. The par- 
ticipation rate differed with staff posi- 
tion and primarily reflected interns’ 
inexperience: the rate of nonpartici- 
pation was 54% in intern respondents 
and 0% to 9% in residents, fellows, or 
attending physicians. The presumed 
cause of death had significant influence 
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(P<.05) on the ranking of the relative 
merit of autopsy in cases of extreme 
prematurity, congenital anomaly, or an 
indeterminate cause of death. In these 
clinical settings, the proportions of 
respondents who ranked autopsies 
“very important” were 31%, 94%, and 
91%, respectively. 


COMMENT 


Previous perinatal loss or abortion 
(gravidity minus parity), extreme pre- 
maturity, and very low birth weight of 
the infants were important differ- 
entiating factors between parents who 
gave and those who refused consent for 
neonatal autopsy. The infant’s age at 
death and duration of time spent in the 
NICU where the infant died may also 
be important. These findings, outlined 
in Tables 1 through 4, are consistent 
with those of Maniscalco and Clarke,“ 
who conducted a retrospective review 
of 117 deaths occurring in an NICU. 
Their study showed a lower consent 


rate in transported infants, suggest 
ing that separation of parents fron 
infant and the medical team may havı 
an adverse effect on autopsy consent 
In addition, they noted diminishe 
rates of consent at low birth weights i1 
allinfants and at early gestational age: 
in transported infants. 

Previous studies suggested that rea 
sons given by families for refusal ti 
consent to autopsy often have socio 
cultural origins.*” Our original hy 
potheses selected maternal age, race 
and socioeconomic factors as impor 
tant contributors to autopsy consent 
However, we found that none of thes 
factors achieved statistical signifi 
cance by univariate or multivariat 
testing, although a trend in relativ 
risk was seen that suggested dimin 
ished rates of consent in black pa 
tients. It is possible that the type o 
prenatal care, employment status, anc 
occupation were inadequate measure: 
of socioeconomic status. An alterna 
tive explanation is that our study’ 
power was too low to detect difference: 
in the rate of consent on the basis o 
these factors. 

Although the aim of this study wa: 
to explore all factors contributing ti 
nonconsent for neonatal autopsy, ow 
initial hypotheses did not include phy 
sician-related factors. As a result, the 
study design did not examine the influ 
ence of physician-related factors o1 
autopsy consent. In an effort to bet 
ter characterize physicians’ attitude 
toward the utility of neonatal autopsy 
a follow-up questionnaire was circu 
lated to pediatric house staff and t« 
neonatology fellows and attending 
physicians. Results of the survey indi 
cated that the infant’s presumed caus¢ 
of death and the physician’s staff posi 
tion and previous experience in re 
questing autopsy consent were impor 
tant determinants of the physician’ 
assessment of the relative importance 
of conducting the neonatal autopsy 
Those physicians of advanced staff po 
sition or those having previous experi 
ence with requesting autopsy permis 
sion were more likely to conside: 
neonatal autopsy of greater overall im 
portance than were those physician: 
with lesser experience. However, phy 
sicians at all levels of training showec 
similar trends in rating the relative im 
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iortance attributed to autopsy, by pre- 
umed cause of death, with autopsy 
onsent considered the most impor- 
ant in the case of congenital anomaly 
r indeterminate cause of death and 
aast important in death ascribed to 
xtreme prematurity. 

The latter finding raises some par- 
icularly intriguing questions, al- 
hough no definitive conclusions may 
e drawn from these two parallel stud- 
es. Others have suggested that physi- 
iang attitudes may be important in 
letermining consent rates.” The 
igh importance attached to a pre- 
umed cause of death of congenital 
inomaly and low importance attached 
o a cause of death of extreme pre- 
naturity, and a similar parallel be- 
ween rates of autopsy consent, lend 
upport to the hypothesis that physi- 
iang attitudes may sometimes prevail 
wer maternal or infant factors in 
letermining rates of neonatal autopsy 
‘onsent. This observation is all the 
nore interesting in view of the absence 
f objective data in the published liter- 
iture to support the belief that the 
ictual value of neonatal autopsy varies 
with the presumed cause of death. For 
sxample, in a review of 73 cases of 
neonatal autopsy (consent rate, 65%), 
Craft” found unconfirmed, unsus- 
pected, or erroneous diagnoses in 40% 
of cases; these were not limited to a 
specific group by birth weight or age at 
leath. 

The generalizability of data re- 
ported in our study may be ques- 
tioned. The patients and families de- 
scribed in this study were cared for ina 
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highly academic setting where it is 
possible that resident peer pressure or 
educational incentives provided by the 
neonatology or pathology staff mem- 
bers could contribute to higher rates of 
autopsy consent. Alternately, parents 
of infants hospitalized at this academic 
center may be more likely to give con- 
sent for autopsy. This hypothesis is not 
supported by other studies that sug- 
gest that the rate for neonatal autopsy 
at our hospital is in the midrange com- 
pared with rates reported by other 
academic institutions.*°"” However, 
it remains possible that demographic 
influences and/or physicians’ attitudes 
seen in this setting may not be repre- 
sentative of those at other hospitals. 

An additional consideration of epi- 
demiologic interest concerns the impli- 
cations of study findings with regard 
to study bias. The results of the pres- 
ent study would suggest that data 
based on neonatal autopsy series are 
subject to selection bias by loss of 
consent to autopsy in extremely pre- 
mature infants. In the absence of 
change in the current trend, inves- 
tigators utilizing neonatal autopsy 
data might be well advised to note that 
a selection bias may exist that system- 
atically excludes extremely premature 
infants from study, a potential bias 
predicted by Leviton.” 

The probability of parents consent- 
ing to a postmortem examination of 
their deceased newborn infant appears 
to be affected by experiences with 
previous pregnancies as well as the 
birth weight, gestational age, and 
presumed cause of death of the infant. 


References 


autopsy: Special considerations. Clin Obstet 
Gynecol 1980;23:1125-1134. 

10. Ahronheim JC, Bernhole AS, Clark WD: 
Age trends in autopsy rates. JAMA 1983;250: 
1182-1186. 

11. Anderson RE: The autopsy: Benefits to 
society. Am J Clin Pathol 1978;69:239-241. 

12. Bergman AB: Psychological aspects of sud- 
den unexpected death in infants and children. 
Pediatr Clin North Am 1974;21:115-121. 

13. Kleinbaum D, Kupper L, Morgenstern H: 
Epidemiologic Research. Belmont, Calif, Wads- 
worth Publishing Co, 1982, pp 419-491. 

14. Maniscalco WM, Clarke TA: Factors influ- 
encing neonatal autopsy rate. AJDC 1982;136; 
781-784. 

15. Brown H: Lay perceptions of autopsy. Arch 
Pathol Lab Med 1984;108:446-448. 

16. Gardner R, Peskin L, Katz JL: The physi- 
cian, the autopsy request, and the consent rate. 
J Med Educ 1973;48:636-644. 


The age of the infant at the time of 
death and the duration of the infant’s 
stay in the NICU where he or she dies 
may also be important. At this time it 
is impossible to separate the relative 
impact of physicians’ and parents’ at- 
titudes concerning the value of the 
autopsy in the extremely premature 
infant. The questionnaire data indicate 
that the attitude of the physician-re- 
quester may be an influential factor in 
determining parental consent. The ex- 
istence of views suggesting diminished 
value of the neonatal autopsy in certain 
circumstances, and the enduring na- 
ture of these views in preference to 
staff position or experience, suggests 
aneed for attention to this area. This is 
especially true if parallels between 
autopsy consent and the physician’s 
attitude regarding the importance of 
autopsy in the specific circumstances 
share a causal association. An addi- 
tional but unrelated finding of these 
data suggests that the extremely pre- 
mature infant may be systematically 
excluded from autopsy, a factor that 
may have important implications in the 
design and interpretation of studies 
based on autopsy series in neonates. 


We sincerely thank colleagues in pediatrics and 
neonatology who participated in the physician 
questionnaire. Appreciation is also expressed to 
Joanne Defelice for excellent attention to medical 
records and to Alice Vail and Donna Fuchs for 
manuscript preparation. Martha Werler and 
Alan Leviton, MD, Brian MacMahon, MD, and 
Paul Wise, MD, are thanked for constructive 
guidance. Special thanks also are directed to 
Shirley Driscoll, MD, for encouraging this proj- 
ect. 

Some analyses were performed using the 
CLINFO system of the Clinical Research Center 
at the Brigham and Women’s Hospital, Boston. 


17. Geller SA: Religious attitudes and the au- 
topsy. Arch Pathol Lab Med 1984;108:494-496. 

18. Berger LR: Requesting the autopsy: A 
pediatric perspective. Clin Pediatr 1978;17:445- 
452. 

19. Schmidt S: Consent for autopsies. JAMA 
1983 ;250:1161-1164. 

20. Friederici HHR, Sebastian M: An argu- 
ment for the attendance of clinicians at autopsy. 
Arch Pathol Lab Med 1984;108:455-457. 

21. Smith RD, Zumwalt RE: One department's 
experience with increasing the autopsy rate. 
Arch Pathol Lab Med 1984;108:455-457. 

22. Craft WH: Neonatal autopsy: An invest- 
ment with a high rate of return. Pediatr Res 
1985;19:197A. 

23. Leviton A: Autopsy data in epidemiologic 
studies, in Gillis FH, Leviton A (eds): The Devel- 
oping Human Brain: Growth and Epidemiologic 
Pathology. Littleton, Mass, John Wright-PSG 
Inc, 1983, pp 17-31. 


Autopsy Consent—VanMarter etal 153 


3 


Retinopathy of Prematurity 


Risk Factors in a Five-Year Cohort of Critically Ill Premature Neonates 


David R. Brown, MD; J. Ross Milley, MD; Ursula J. Ripepi; Albert W. Biglan, MD 


e We studied the importance of expo- 
sure to an elevated partial pressure of 
carbon dioxide (Pco,) in the development 
of scarring retinopathy of prematurity 
(SROP) in a cohort of 92 neonates with 
chronic lung disease (=14 days of respira- 
tory therapy, =30 days of oxygen therapy, 
and =70 days in the hospital), 31 of whom 
had SROP. This cohort was chosen to 
avoid confounding prolonged respiratory 
failure with the presence of SROP and 
because such a cohort was expected to 
contain approximately 85% of all patients 
with SROP. Patients with SROP had a 
lower Pco, and spent more time on a 
respirator at higher respirator pressures 
during the first 70 days of life. In addition, 
infants with SROP had a lower mean ar- 
terial pressure and had a higher preva- 
lence of seizures (97% vs 43%) and intra- 
ventricular hemorrhage (52% vs 26%). We 
conclude that an elevated Pco, is not asso- 
ciated with SROP in this group of critically 
ill premature neonates but that the pres- 
ence of a seizure disorder or an intra- 
ventricular hemorrhage is strongly asso- 
ciated with SROP. 

(AJDC 1987;141:154-160) 


carring retinopathy of prematurity 
(SROP) remains an important 
source of serious morbidity for survi- 
vors of neonatal intensive care. It has 
been estimated to cause blindness in 
approximately 2% of surviving neo- 
nates with a birth weight less than 
1500 g.' The persistence of this prob- 
lem is especially disturbing given the 
extent to which it has been studied. 
Although first described less than a 
half-century ago,” the disease quickly 
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became the subject of intensive study, 
and through both individual** and co- 
operative efforts,”’ excessive oxygen 
exposure was found to be an important 
causative agent. This led to a rapid 
decline in oxygen use and in the inci- 
dence of the disease." 

With the advent of neonatal inten- 
sive care and extensive use of ven- 
tilators in the management of severe 
neonatal respiratory failure, the still 
unproven hypothesis’ that elevated ar- 
terial partial pressure of oxygen is the 
causal link between excessive oxygen 
exposure and SROP became the guide 
to oxygen management, and restric- 
tions in oxygen exposure were re- 
laxed. This current medical practice 
has been associated with the endemic 
presence of SROP in high-risk neo- 
nates, resulting in a continued search 
for factors besides oxygen exposure 
and prematurity that might permit us 
to prevent the disease in the extremely 
high-risk population in which survival 
is now at least 50%." One hypothesis 
is that exposure to a high partial pres- 
sure of carbon dioxide (Pco,), in addi- 
tion to exposure to a high partial pres- 
sure of oxygen (Po,), is required for a 
neonate to develop SROP.”” 

We designed the present study to 
test this hypothesis in a cohort of se- 
verely ill surviving neonates admitted 
to our intensive care nursery. In addi- 
tion to studying variables related to 
Poo, exposure, we also studied a num- 
ber of diagnostic and demographic fac- 
tors that have been postulated to be 
important in the etiology of SROP.” 
The most important feature of a study 
designed to assess the importance of 
all these risk factors is the selection of 
an appropriate comparison group. 
Failure to attend to this crucial feature 
of the experimental design could 
create a study in which a group of 


extremely ill neonates with SROP was 
compared with a group of relative 
healthy neonates without SROP. This 
could result in misleading conclusions 
if, as is likely, severity of neonatal 
illness is an important confounding 
variable. 


PATIENTS AND METHODS 
Patients 


The study population consisted of all 
surviving critically ill neonates admitted to 
the neonatal intensive care unit (NICU) at 
Magee-Womens Hospital in Pittsburgh 
from Jan 1, 1979, through Dec 31, 1983. To be 
a member of this cohort, a neonate had to 
survive until the time of routine eye ex- 
amination, which was between the time of 
weaning from supplemental oxygen and the 
time of hospital discharge. In addition, the 
neonate had to have been treated with 
mechanically assisted respiration for at 
least 14 days, to have been in an oxygen- 
enriched environment for at least 30 days, 
and to have been in the hospital from birth 
to at least 70 days of age. Ninety-two 
neonates met these criteria. These neo- 
nates were selected from 4485 neonates 
admitted to the NICU during the study 
period. Of this larger group, 4059 (91%) 
were born at Magee-Womens Hospital. Of 
the 92 neonates in the cohort, 78 (85%) were 
born at Magee-Womens Hospital. 

We chose this cohort to avoid the pos- 
sibility of confounding the presence of 
SROP with the opportunity to be exposed 
to an elevated Pco,. This seemed to be a 
distinct possibility since our preliminary 
work had shown that almost 85% of SROP 
occurred in a group with prolonged hospital 
stays and prolonged exposure to mechani- 
cally assisted respiration.” This cohort was 
also chosen because, in addition to being 
likely to contain almost all of the patients 
with SROP, it was expected to include about 
two patients without SROP for every one 
patient with SROP. It would thus offer us a 
control group that would be relatively free of 
selection bias. 

Data collected for this study were obtained 
from the clinical records of these patients. 
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since the cohort could not be formed until all 
‘ligible infants had been discharged and had 
een examined by an ophthalmologist, it is in 
his sense retrospective. The data were re- 
orded prospectively in the hospital record of 
‘ach patient, and only the extracting and 
ummarization were done retrospectively. 

All infants were examined using indirect 
yphthalmoscopy, and a five-stage system was 
ised for grading disease.” Thirty-seven of 
he 1790 neonates examined were found to 
ave grade 3 (n=25), 4 (n=5), or 5 (n=7) 
lisease in at least one eye on at least one 
»*xamination while in the hospital. Thirty-one 
f these 37 also met the respiratory disease 
‘riteria for admission to the cohort. The six 
1eonates who did not meet these criteria had 
mly grade 3 eye disease. Sixty-one patients 
who had grade 0 (n=27), 1 (n=12), or 2 
n= 22) eye disease and, for the purposes of 
his study, were said not to have SROP also 
net the respiratory disease criteria for ad- 
nission to the cohort, giving the total of 92 
neonates in the study. Grades 1 and 2 SROP 
were classified as nonscarring disease be- 
2ause neonates with such minimal disease 
asually show complete resolution and, 
almost without exception, fail to suffer any 
long-term visual handicap.” 


Methods 


Data Reduction.—Once the cohort was 
defined, data for each patient were ex- 
tracted from the medical records. Informa- 
tion obtained for each patient is listed in 
Table 1. The data for diagnostic variables, 
such as patent ductus arteriosus or hypo- 
glycemia, were recorded as either yes or 
no, and quantitative variables, such as days 
of hospitalization or amount of blood trans- 
fused, were recorded as single numbers 
describing the entire experience during the 
hospital stay. Variables such as fraction of 
inspired oxygen (F10,) could have as many 
as 24 values recorded for each patient each 
day, while variables such as Peo, could have 
between zero and 14 values recorded for each 
patient each day during the 70-day course of 
the study. Thus, each of these variables 
would generate a data matrix of 154 560 cells 
(92 patients x 70 days x 24 hours), and a ma- 
jority of cells in many of these matrices would 
be empty. Such data matrices are not amena- 
ble to present statistical techniques. We 
elected, therefore, to use daily mean values 
as the basic datum to generate a more man- 
ageable matrix of 6440 cells (92 patients x 70 
days), relatively few of which were empty. 
While we recognize that some information 
may be lost in such a summarization, the 
variability that occurs from hour to hour is 
relatively small in sick neonates after the 
first few days of life. In addition, such sum- 
marization is far more likely to obscure real 
group differences than to create apparent 
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Table 1.—Data Recorded During Cohort Study* 


Identifying and quantitative nonrepeating variables 


. Birth date 

. Birth weight, g 

. Gestational age, wk 

. Length of hospitalization, d 

. 1-minute Apgar score 

. 5-minute Apgar score 

. Total volume of blood transfused, mL 
Sex 

. Race (white or nonwhite) 


ODBNANOAWNH— 


10. Place of birth (inborn or outborn, ie, Magee-Womens Hospital, Pittsburgh, or elsewhere) 


11. Mode of delivery (vaginal or operative) 
Clinical diagnoses (present or absent) 


1. Aspiration pneumonia (respiratory distress; history and roentgenogram compatible with 


aspiration) 


. Infectious pneumonia (positive cultures and abnormal roentgenogram) 


. Air leak syndrome (roentgenographic evidence of pneumothorax or pneumomediastinum) 


2 
3. Pulmonary hemorrhage (hematemesis plus characteristic chest roentgenogram) 
4 
5 


. Persistent fetal circulation (Po,<100 mm Hg; Fio, of 100%; absence of congenital heart 


disease) 


, Jaundice (bilirubin >10 mg/dL [>171 pmol/L]) 


. Rh disease 

. ABO disease 

. Phototherapy 

. Exchange blood transfusions 


. Apnea and/or bradycardia 
. Seizure disorder 


6 
7 
8 
9 
10 
11. Premature rupture of membranes (>24 hours) 
12 
13 
14 
15 


. Intraventricular hemorrhage (by computed tomographic scan or ultrasound examination) 
. Necrotizing enterocolitis (abnormal abdominal examination; feeding intolerance; pneumatosis 
cystoides intestinalis on abdominal roentgenography) 
16. Gastrointestinal tract disease (not necrotizing enterocolitis) 


17. Cyanotic heart disease 
18. Noncyanotic heart disease 


19. Patent ductus arteriosus (systolic murmur plus bounding pulses) 


20. Twin gestation 
21. Infant of a diabetic mother 
22. Congenital anomaly 


23. Early anemia (hematocrit <40% [<0.40] at birth) 
24. Late anemia (hematocrit <30% [<0.30] at two weeks) 


25. Polycythemia (hematocrit >70% [>9.70]) 


26. Postasphyxia syndrome (congestive heart failure, seizures, or 


oliguria occurring after asphyxia) 
27. Sepsis (positive blood culture) 


28. Hypocalcemia (serum calcium <7.0 mg/dL [<1.75 mmol/L]) 


29. Calcium therapy 


30. Hypokalemia (serum potassium <3 0 mEq/L [mmol/L]) 

31. Hyperkalemia (serum potassium >7.0 mEq/L [mmol/L]) 

32. Hypoglycemia (serum glucose <40 mg/dL [<2.2 mmol/L]) 
33. Hyperglycemia (serum glucose >200 mg/dL [>11.1 mmol/L]) 
34. Hyponatremia (serum sodium <12€ mEq/L [mmol/L]) 

35. Hypernatremia (serum sodium >149 mEq/L [mmol/L]) 

36. Maternal betamethasone therapy (prenatally) 


37. Indomethacin therapy 
38. Dopamine hydrochloride therapy 
Quantitative variables (daily mean) 
1. pH 
2. Pco,, mm Hg 
3. Po,, mm Hg (arterial only) 
4, FiO., % 
5. Peak ventilator pressure, cm H,O 
6. Respirator rate, cycles/min 
7. Mean arterial pressure, mm Hg 





*Po, indicates partial pressure of oxygen; Fio,, fraction of inspired oxygen; and Poo. partial pressure of 
carbon dioxide. 


group differences that do not exist. 

Statistical Analysis.—The variables 
with a single value for each patient were 
analyzed using Fisher’s exact test or x” zest 
when the data were discrete and using the 
t test when the data were continuous.” 
Problems were encountered, however, in 
analyzing the variables in which each pa- 
tient had repeated daily values. 


In an ideal experiment, these latter data 
would be analyzed using a one-way analysis 
of variance technique modified for a re- 
peated-measures design. However, our 
data matrix had enough empty cells that 
such an analysis was not possible. There- 
fore, we used a second method of analysis, 
in which we adapted the technique used to 
analyze cohort data in which there is an 
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Table 2.—Selected Descriptive Variables and Clinical Diagnoses* 


Mean or 


Variable No.t 


Birth weight, g 
SROP 


Control 


Gestational age, wk 
SROP 


Control 


Length of hospitalization, d 
SROP 


Control 


Intraventricular hemorrhage 
SROP 


Control 


Apnea 
SROP 


Control 


Patent ductus arteriosus 
SROP 


Control 


Hyperglycemia 
SROP 


Control 
Seizures 

SROP 

Control 


SD or t or 
No.+ x? P 





*SROP indicates scarring retinopathy of prematurity; NS, not significant. 


tNumber of patients with the diagnosis. 
Number of patients in the group. 
§Fisher's two-tailed exact test. 


internal comparison group.“ Here the 
SROP group corresponds to the exposed 
group, and the remainder of the cohort 
corresponds to the unexposed group. This 
technique has two advantages over stan- 
dard techniques. It does not require an 
equal number of observations in each pa- 
tient, and it addresses only between-group 
differences by using standardization tech- 
niques to minimize the influence of changes 
over time. The first advantage has been 
discussed; the second is of importance since 
we are not interested in the regression 
changes over time, a phenomenon that is 
strongly influenced by patient dropout. 
However, a problem is encountered in using 
this technique because it was designed to 
analyze mortality data. In our data set, we 
are not counting patient deaths but mea- 
suring patient variables such as blood pres- 
sures or Pco,. 

To sensibly apply this cohort technique to 
our data requires developing a method of 
obtaining an appropriately weighted single 
score that represents the individual’s expe- 
rience within the context of the cohort. 
This appropriate weighing is accomplished 
by dividing the data set into smaller age 
strata—weekly intervals in the case of our 
data—and relating each individual’s per- 
formance within an age stratum to that of 
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the cohort as a whole within that age stra- 
tum. Specifically, once all the data were 
stratified by age, we counted total follow- 
up days on which data were obtained within 
a stratum, added the daily values of the 
variable being studied for all subjects 
within the age stratum, and obtained a 
single summary rate (mean) for the entire 
cohort for the age stratum. We then calcu- 
lated an age-specific expected (E) score for 
each patient by multiplying his or her stra- 
tum-specific number of follow-up days by 
the overall stratum-specific rate. We ob- 
tained an observed (O) score for the vari- 
able by adding the patient’s own daily 
scores within the age stratum. Repeating 
this procedure for each age stratum yielded 
ten observed and expected scores for each 
patient, one from each age stratum. This 
standardization permitted us to minimize 
the influence of time-related changes on the 
comparison of the performance of one sub- 
group in the cohort to another. These stra- 
tum-specific observed and expected scores 
were then added for each subject across the 
age strata, giving an overall observed score 
and an overall expected score for each 
patient. A summary difference ($0 -— XE) 
score was then obtained for each patient. 
These values were grouped into exposed 
and unexposed (SROP and control) groups, 


and group differences were analyzed using 


the t test. This procedure is comparable to 


simply adding each individual’s experience 
for the entire 70-day study but avoids bias- 
ing the data by variable dropout of data 
over time. We thus avoided the possibility 
of inappropriately comparing a group of 
individuals whose scores were primarily 
derived during the earlier times with a 
group of individuals whose scores were 
relatively more heavily weighted by data 
from later times. 

Although this derivative cohort analysis 
seems the most valid method of analyzing 
the data, it adapts poorly to summary 
graphic presentation. Therefore, weekly 
group means were also calculated, although 
no analyses were performed on these 


means. 
RESULTS 

The cohort of 92 neonates with se- 
vere lung disease and prolonged hospi- 
talization was divided into the follow- 
ing two groups: 31 neonates with 
SROP and 61 without SROP (controls). 
The two groups thus formed had 
similar mean birth weights, 0.96 kg for 
the patients with SROP and 1.03 kg for 
the controls, although the neonates 
with SROP had a statistically lower 
(P<.05) gestational age (26.8 vs 27.8 
weeks). The length of hospitalization 
was not different for the two groups 
(Table 2). 

The frequency of occurrence of five 
of the medical diagnoses listed in Table 
1 is summarized in Table 2. These five 
were chosen for their association with 
central nervous system (CNS) disease 
or lung disease or because they were 
the only diagnoses showing a statis- 
tically significant difference between 
the two groups. The two groups dif- 
fered most strikingly in the occurrence 
of seizures, with 97% of the patients 
with SROP having a seizure disorder 
vs only 43% of the controls (P<.001). 
Intraventricular hemorrhage (IVH), a 
common cause of seizures in pre- 
mature neonates, was also more preva- 
lent in the SROP group. Although the 
group difference was not as dramatic, 
IVH occurred in 52% of the neonates 
with SROP vs only 26% in controls 
(P<.05). Hyperglycemia is frequently 
seen in neonates who have had an IVH, 
and the two groups also showed a sta- 
tistically significant difference in this 
diagnosis, with 19% of the neonates 
with SROP having had a blood glu- 
cose level greater than 200 mg/dL 
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Fig 1.—Blood (arterial or arterialized capillary) partial pressure of 
carbon dioxide (Pco,). Solid line indicates daily mean Pco, values for 
group of infants with scarring retinopathy of prematurity (SROP); long- 
dashed line, number of observations that contributed to each daily 
mean, presented as percentage of entire SROP group (n = 31); dotted 
line, daily mean Pco, values for control group; and short-dashed line, 
number of observations that contributed to each of these daily means, 
presented as percentage of entire control group (n=61). At top of 
figure is three-line table that lists weekly mean Pco, for each group. 
Each weekly mean has variable-sized n (not listed), with maximum n of 
217 for SROP group (31 x 7) and 427 for control group (61 x 7). 


(11.1 mmol/L) compared with only 3% 
of controls (P=.033, Fisher’s exact 
test). 

Apnea and/or bradycardia (apnea 
being defined as an interbreath inter- 
val greater than 20 s and bradycardia 
as a heart rate less than 80 beats per 
minute) is a condition of prematurity 
that may reflect immaturity of the 
central control of respiration. This 
problem may be exacerbated by either 
respiratory disease, CNS disease, ora 
combination of the two. Of the neo- 
nates with SROP, 81% had clinically 
detected episodes of apnea and/or bra- 
dycardia compared with 44% of the 
control neonates (P<.005). Patent 
ductus arteriosus, a diagnosis based 
on the presence of a systolic heart 
murmur accompanied by bounding 
pulses, is a condition more exclusively 
associated with severe respiratory dis- 
ease in premature neonates. There 
was no difference in the prevalence of 
this diagnosis in the two groups (53% 
for infants with SROP vs 52% for con- 
trols). 

The mean Poo, values were con- 
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Fig 2.—Peak respirator pressure. There is no need for data on 
number of patients contributing to each daily group mean since all 
92 patients contribute data each day, with zero being value when 
patient is no longer on respirator. Solid line indicates daily group 
mean peak respirator pressure for scarring retinopathy of pre- 
maturity (SROP) group; dotted line, daily group mean peak respira- 
tor pressure for control group. Weekly means are presented in 
tabular form at top of figure. 





Fig 3.—Daily percentage of patients from each group who require respirator therapy each 
day. Solid line indicates daily percentages for scarring retinopathy of prematurity (SROP) 
group (n= 31); dotted line, percentages for control group (n= 61). 
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Fig 4.—Respirator rate. Patient not requiring mechanically assisted 
respiration had zero entered as value on that day. Solid line 
indicates scarring retinopathy of prematurity (SROP); dotted line, 
control group. 
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Fig 6.—Arterial partial pressure of oxygen (Po,). On left vertical 
axis, solid line indicates Po, values for scarring retinopathy of 
prematurity (SROP) group; dotted line, Po, values for controls; on 
right vertical axis, long-dashed line indicates SROP group size; 
short-dashed line, daily group size of controls. Weekly mean Po, 
values for each group are tabulated at top of figure. 
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Control 40.6 36.1 42.9 45.7 45.8 45.0 42.2 38.6 35.4 34.9 
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Fig 5.—Fraction of inspired oxygen (Fio,) concentrations. All 
patients contributed to each day’s calculation, with no added 
oxygen being assigned value of 21%. Solid line indicates infants 
with scarring retinopthy of prematurity (SROP) (n=31); dotted line, 
controls (n = 61). Weekly mean values for Fio, are tabulated at top of 
figure. 
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Control 39.7 44.6 46.1 46.4 48.4 51.4 51.6 55.0 55.3 57.3 
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Fig 7.—Mean arterial pressure, measured either directly from 
pressure transducer attached to indwelling arterial catheter or 
indirectly using technique based on Doppler principle. Daily group 
mean values are summarized in graph, and weekly group mean 
values are summarized in table at top of figure. See legend to Fig 6 
for meaning of lines. 


sistently lower for the SROP group 
throughout the study, although both the 
SROP and control groups showed a 
trend toward increasing values with age 
(Fig 1). The SROP groups weekly 
means (Fig 1, top) ranged from a low of 
36.5 mm Hg in the first week to a high of 
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57.9mm Hg in the ninth week, the mean 
between-group difference was greatest 
(5.0 mm Hg) at 5 weeks of age, and the 
SROP group never had a higher weekly 
mean Poco, than had the controls. This 
consistent difference was found to be 
statistically significant by t test on the 


weighted-standardized scores for each 
patient (t=2.61, df=90, P<.02). The 
graphic portion of Fig 1 also shows the 
daily group means and the number of 
patients contributing to the mean each 
day. Even with this more detailed sum- 
mary, there are only six days on which 
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she SROP group had a higher Poo,, and 
t was not until day 58 that the first 
reversal occurred, a time by which more 
shan 25% of the patients were no longer 
sontributing data. 

Peak respirator pressure data are 
summarized in Fig 2. The weekly 
means (Fig 2, top) again indicate a 
difference between the SROP and con- 
trol groups, with the SROP group hav- 
ing consistently higher weekly values. 
Values in the SROP group, after an 
initial decrease, rose to a high of 
14.8 em H,O during the fifth week 
before beginning a steady decline, 
whereas the control group had a rela- 
tively steady decline from a high value 
during week 1. These relative trends 
are also reflected in the more detailed 
daily mean summaries in Fig 2. The 
analysis of the weighted-standardized 
scores for each patient showed a statis- 
tically reliable group difference 
(t=2.18, df=90, P<.05). 

When days of respirator therapy 
were analyzed using weighted-stan- 
dardized scores, this group difference 
in respirator therapy was again evi- 
dent ({=3.76, df=90, P<.001). Figure 
3 contains a graphic summary of these 
results presented as daily group 
means. Another summary of the respi- 
rator therapy experience is obtained 
from analyzing respirator rate data 
(Fig 4). Once again, the two groups 
began at about the same mean value, 
and the control group experienced a 
relatively steady decline throughout 
the 70 days, while the SROP group 
reversed an initial decline and did not 
begin a rapid decline until the infants 
were over 1 month of age. This visual 
impression is again confirmed by an 
analysis of the patients’ weighted- 
standardized scores (t=2.37, df=90, 
P<.02). 

The F10, results are summarized in 
Fig 5. Although there was generally a 
consistent difference in weekly group 
means—the SROP group showing a 
greater oxygen requirement through- 
out the study—the absolute difference 
was small and not statistically signifi- 
cant, and the summary of daily group 
mean values shows a large number of 
daily reversals in the group with the 
greater Fio,. Figure 5 also shows a 
similar pattern of oxygen use for both 
groups, wherein an initial rapid 
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decline in O, requirement in the first 
week was followed by an increase and 
then a second gradual decrease in the 
second month of life. The similarity of 
the two groups suggested in Fig 5 is 
borne out in the analysis of the pa- 
tients’ weighted-standardized scores 
(t=0.12, df=90, P>.5). 

The arterial Po, data are summa- 
rized in Fig 6. These data suffer 
greatly from a low frequency of mea- 
surement. Although there is a sugges- 
tion in the weekly group means that 
the Po, of the SROP group was con- 
sistently higher, the large amount of 
day-to-day variability is illustrated in 
the graphic portion of Fig 6 and con- 
firmed by an analysis of the weighted- 
standardized scores (t=0.59, df=90, 
P>.5). Even an analysis of the Po, data 
during the first week, a time when Po, 
measurements were relatively plen- 
tiful, failed to suggest a group differ- 
ence. 

Mean arterial pressure results are 
summarized in Fig 7. Except for a 
reversal in weeks 8 and 9, the SROP 
group had a consistently lower mean 
weekly blood pressure. Both groups 
were similar in experiencing a steady 
rise in blood pressure during the first 
eight weeks of life. The trend with 
time and the group difference is also 
suggested by the daily group mean 
summary, and the conclusion that 
there is a group difference is sup- 
ported by the analysis of the weighted- 
standard scores (t=2.16, df= 90, 
P<.05). 

COMMENT 

During the 40 years since SROP was 
first described, extensive research nas 
established prematurity and oxygen 
exposure as major causal factors.” 
Despite this knowledge and despite 
careful monitoring and control of oxy- 
gen administration in NICUs, SROP 
remains a serious problem for surviv- 
ing premature neonates.’ Since it is 
unlikely that our attempts to save very 
premature infants will abate and since 
oxygen will continue to be given in a 
quantity sufficient to maintain Po, in 
the range of 60 to 80 mm Hg, interest 
continues to be focused on the pos- 
sibility of preventing the disease 
in susceptible neonates by vitamin E 
prophylaxis” and on searching for pre- 
ventable etiologically significant expo- 


sures other than oxygen and pre- 
maturity." 

Our study was designed to test the 
hypothesis that exposure to an ele- 
vated Po, is necessary for the develop- 
ment of SROP. Although we did find an 
elevated Pco, in our group with SROP, 
their Pco, was, in fact, reliably lower 
than that in a comparable group of 
infants with lung disease who did not 
develop SROP. This finding is at vari- 
ance with that of an earlier preliminary 
report? but in agreement with results 
reported recently by Shohat and col- 
leagues.“ Although this latter study 
compares patients with nonscarring 
disease with normal individuals, it also 
suggests that Poo, should not be an 
important risk factor in the develop- 
ment of SROP. 

A difficulty in interpreting the Peo, 
results lies in the fact that, for infants 
with serious lung disease who are being 
treated with mechanically assisted res- 
piration, the Poco, level is controlled by 
the physician caring for the infant, and 
the Poo, results are thus not indepen- 
dent of the respirator data. Indeed, our 
group with lower Pco, had a higher 
concurrent peak respirator pressure 
and a higher respirator rate and were 
treated with mechanically assisted res- 
piration for a longer period. A possible 
conclusion is that the groups are bio- 
logically equivalent and differ only in 
that the respirator was used more vig- 
orously in one group, causing the ex- 
pected decrease in Pco,. Nevertheless, 
since the SROP group had relatively 
lower Poo, than the control group, our 
results raise a serious question about 
the validity of the elevated Peo, 
hypothesis. In addition, the more vig- 
orous use of the respirator in the SROP 
group raises the possibility that ag- 
gressive respirator therapy may pre- 
dispose susceptible infants to SROP. 

The importance of the well-estab- 
lished risk factors of prematurity and 
oxygen exposure was recognized in the 
selection of this cohort. Despite this, 
when those infants with SROP were 
compared with controls, the SROP 
group was slightly but statistically sig- 
nificantly more premature, suggesting 
that prematurity is an extremely im- 
portant risk factor in the pathogenesis 
of SROP. The fact that oxygen expo- 
sure in our cohort was not associated 
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with SROP suggests that exposure to 
this known risk factor was controlled 
well enough to overcome its clinical 
influence. With the exception of IVH, 
our further search for previously re- 
ported significant risk factors, such as 
blood transfusion, exchange transfu- 
sion, or patent ductus arteriosus, 
failed to show any group differences in 
our cohort. This failure to detect such 
risk factors is probably due to differ- 
ences among studies in the composi- 
tion of the control groups. We were 
also unsuccessful in showing any rela- 
tionship of SROP to arterial Po., al- 
though, as with an earlier study,’ our 
data were probably not adequate to 
test this hypothesis. 

Perhaps the most interesting find- 
ing of the study reported herein is that 
the presence of seizures is an impor- 
tant risk factor for the development of 
SROP. This result confirms our pre- 
liminary finding.” In addition, with 
the more powerful study reported 
herein, we have been able to show that 
IVH, the leading cause of seizures in 
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premature neonates, is associated 
with SROP, a finding that has been 
reported previously in a cohort of low- 
birth-weight neonates.* Hyperglyce- 
mia, a frequent accompaniment of 
IVH, and apnea and bradycardia, in- 
dicators of CNS disturbance, were also 
associated with SROP. Together these 
findings suggest the hypothesis that a 
generalized CNS disturbance, man- 
ifested most prominently by a seizure 
disorder, may be the primary patho- 
logic event in the etiology of SROP. 

A pathophysiologic link between 
IVH and SROP is not unreasonable. 
The retina is a neural tissue and has a 
circulatory regulation similar to that of 
other parts of the CNS.” Problems of 
blood flow regulation of the cerebral 
and retinal circulations have been im- 
plicated in the pathogenesis of IVH 
and SROP, respectively. Regulation of 
CNS blood flow has been implicated 
pathologically in the asphyxiated neo- 
nate,” the neonate with a pneumo- 
thorax,” the neonate on a ventilator,” 
and the neonate with an IVH.* 
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Changes in ocular blood flow have also 
been shown in puppies with SROP.” 
Hypoxia and hypercarbia increase the 
blood flow in both circulations.**’ It is 
also possible that arterial pressure and 
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variables that differentiated our in- 
fants with SROP from our controls, 
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of blood flow to the cerebral and retinal 
circulations. Thus, our data suggest 
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SROP as a clinical problem. 
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‘linical and Laboratory Features and Use of the Rotazyme Test 
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eè Clinical and laboratory features of 
{6 infants admitted with diarrhea and 
iehydration were evaluated prospec- 
ively. Human rotavirus (HRV) infection 
vas documented in 35 infants (41%) by 
he Rotazyme test. Those with HRV 
yastroenteritis (HRV+ group) had a 
shorter duration of diarrhea prior to ad- 
mission, more severe dehydration on 
presentation, and a longer hospital 
course than the HRV-negative (HRV—) 
yroup. Vomiting, fever, upper respiratory 
tract symptoms, otitis media, and cough 
were present in equal numbers of infants 
in both groups. The HRV+ infants had 
lower serum bicarbonate and higher se- 
rum albumin, alanine aminotransferase, 
aspartate aminotransferase, and uric 
acid concentrations than did the 
HRV— infants. Serum uric acid levels 
greater than 10 mg/dL (590 mol/L) were 
present in 69% of HRV + vs 29% of HRV — 
infants. The Rotazyme test was found to 
be a valuable tool in diagnosis; testing 
on two days increased the yield from 
74% to 97% of all infants finally diag- 
nosed as HRV+. The optimal time for 
testing was within the first five days of 
illness. 

(AJDC 1987;141:161-166) 


he rotaviruses are among the most 


important pathogens known to 
cause infantile gastroenteritis. A 
direct enzyme-linked immunosorbent 
assay (ELISA) for detection of viral 
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antigen in stool is available for mass 
screening. The Rotazyme test, which 
can detect 10’ viral particles per milli- 
liter of stool, and other ELISA meth- 
ods have been found to be sensitive 
(86% to 98%) and specific (92% to 96%) 
assays for detecting human rotavirus 
(HRV) particles in fecal specimens.™ 

During an expected seasonal diar- 
rhea epidemic, a study was uncer- 
taken to define the incidence of HRV 
gastroenteritis and to determine the 
usefulness of the Rotazyme test as a 
clinical and epidemiological tool. Pro- 
spective evaluation of 86 infants admit- 
ted to the hospital with clinical dehy- 
dration demonstrated HRV infection 
in 41%. This article describes the 
clinical and laboratory features noted 
in these patients and discusses the 
utility of the Rotazyme test. 


PATIENTS AND METHODS 
Patients 


Between Oct 30 and Dec 12, 1982, all 
infants admitted to Los Angeles County- 
University of Southern California Medi- 
cal Center with a history of diarrheal ill- 
ness and significant dehydration (=5%) 
requiring hospitalization for therapy were 
evaluated prospectively. The degree of de- 
hydration was determined by means of es- 
tablished elinical criteria.” Those who were 
mildly dehydrated were estimated to have 
acutely lost 5% of their body weight; the 
moderately and severely dehydrated had 
lost approximately 10% and 15%, respec- 
tively. Eighty-six infants, ranging in age 
from 1 to 22 months, met study require- 
ments and were evaluated. Admission eval- 
uation, performed by the pediatric house 
staff, included a history from parents, rou- 
tine laboratory tests, and microbiologic 
evaluations as described below. Patients’ 
clinical course were followed by one of us 
(A.K.) during hospitalization, and all 


charts were reviewed on entry into the 
study, daily after admission, and again 
after completion of the study. 


Laboratory Evaluation 


Admission laboratory evaluation per- 
formed in all patients included a complete 
blood cell count, serum electrolyte and urea 
nitrogen determinations, a urinalysis, and 
stool examination for blood and fecal leuko- 
cytes. Cultures of stool for bacterial patho- 
gens were submitted for standard bacteri- 
ologic testing for Shigella, Salmonella, 
and Campylobacter. Other bacterial and 
viral pathogens and parasites were not 
screened for routinely. Blood, urine, cere- 
brospinal fluid, and other body fluids were 
cultured for bacteria when appropriate. 
Other laboratory data, which were ob- 
tained in many infants at the discretion of 
the primary physician, were retrospec- 
tively compiled. These were obtained in 
more than 75% of infants and included the 
following values: creatinine, chloride, cal- 
cium, phosphorus, uric acid, alanine 
aminotransferase (ALT), aspartate amino- 
transferase (AST), albumin, and total pro- 
tein as determined by an automated multi- 
ple analysis system with computer 
(SMAC). Laboratory yalues were com- 
pared with established normal values for 
age.° 


Viral Diagnosis 


After admission, nose, throat, and rectal 
swab specimens were obtained for HRV 
antigen determination. Follow-up rectal 
swab samples were collected daily until 
discharge or clinical improvement in 69% of 
infants. Most of those who were not re- 
tested had shorter hospitalizations and 
were discharged without retesting. Spec- 
imens were either processed immediately 
or were stored at — 70°C until testing was 
done. The Rotazyme test, a commercially 
available ELISA kit (Abbott Laborato- 
ries), was used as described by the manu- 
facturer for HRV antigen determination. 
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Results were read visually by comparison 
with the color chart provided. A reading of 
1+ or greater was considered HRV positive 
(HRV+), while negative or borderline 
(+/—) results were considered HRV nega- 
tive (HRV —). 


Statistical Analysis 


The Statistical Analysis System was 
used in all statistical analyses.’ For contin- 
uous variables, the means between HRV + 
and HRV — groups were tested using the 
two-sample Student ¢ test. The means of 
more than two groups were tested by the 
analysis of variance. The medians were 
tested by the median test. For categorical 
variables the differences of the frequency 
distributions were tested by the y? test. 
Fisher's exact test for the 2 x 2 contingency 
table was used where appropriate. No mul- 
tivariate analyses of all the variables were 
attempted, due to the small number of 
cases. The log linear model analysis was 
used to study the influence of a few selected 
categorical variables on the differences be- 
tween the groups. 


RESULTS 
Clinical Findings 


Of the 86 infants evaluated using the 
Rotazyme test, the stools were found 
to be HRV+ in 35 and HRV- in 
51. None of the nasopharyngeal or 
throat swab specimens yielded a posi- 
tive result. Selected clinical and demo- 
graphic characteristics of the two 
groups are shown in Table 1. Although 
the difference was not statistically sig- 
nificant, 41% of the HRV — infants 
were younger than 6 months of age, 
compared with only 23% of those in the 
HRV + group (P = .08). Most infants in 
both groups had had ten to 12 stools 
per day that were described as green, 
with mucus, and only occasionally with 
blood. In addition, infants in both 
groups had been seen by a physician 
prior to admission in nearly half the 
cases and had received antibiotics, 
osmotic agents, opiates, and anti- 
pyretics in equal numbers. Those who 
were HRV + had had more frequent 
modifications of their diets by parents 
in attempts to treat the diarrhea. Both 
groups had a small percentage of fam- 
ily members who were reported to be 
ill at the same time (4% of adults, 16% 
of siblings). 

The HRV + infants presented with 
moderate and severe dehydration 
more frequently than the HRV — in- 
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Age 
Mean + SD, mo 


<6 mo, % 

6-12 mo, % 

>12 mo, % 
% M 
% F 


Median duration of diarrhea before 
admission (range), d 


Median frequency of diarrhea before 
admission (range), occurrences/d 


Symptoms before admission 
Vomiting, % 


Median duration (range), d 
Fever, % 

Median duration (range), d 
Coryza, % 

Median duration (range), d 
Coughing, % 

Median duration (range), d 


Degree of dehydration on admission 
Mild, % 


Moderate, % 
Severe, % 


Signs on admission 
Temperature (mean + SD), °C 


Temperature >39°C, % 

Pulse (mean + SD), beats/min 
Blood pressure, mm Hg 
Pharyngitis, % 

Otitis media, % 

Rash, % 

Rhinitis, % 

Thrush, % 





*HRV + indicates human rotavirus—positive group; HRV—, human rotavirus—negative group. 


HRV +~ 
(n=35) 





8.6+3.6 7.6+4.4 NS 
22.9 41.2 NS 
60.0 45.1 NS 
17.1 13.7 NS 


3.0 (1-7) 3.5 (1-12) .02 
12 (5-30) 10 (3-30) NS 
86.2 90.2 NS 
2 (1-7) 2 (1-5) NS 
63.6 53.6 NS 
2 (1-4) 2 (1-5) NS 
21.9 36.8 NS 
5 (2-8) 5 (2-8) NS 
18.2 21.0 NS 
3.5 (2-8) 4.5 (2-7) NS 
22.9 44.7 
62.9 48.9 .04 
14.3 6.4 
38.6+16.8 38.4+ 16.7 NS 
40 26 NS 
158+21 146+23 .02 
85/49 84/46 NS 
5.7 3.9 NS 
22.9 29.4 NS 
20.0 9.8 NS 
14.3 16.0 NS 


8.6 


HRV-* 
(n=51) 


0.0 































tMeans were tested by the two-sample Student t test, medians by the median test, and frequencies by 


the x? test. NS indicates not significant at .05. 


As defined by Finberg et al>; mild indicates 5% dehydration; moderate, 10%: and severe, 15% 


or more. 


fants (77% vs 55%, respectively 
[P=.04]). Rashes noted included 
monilia, scabies, and impetigo. The 
higher mean pulse rate noted in the 
HRV + group is probably a reflection 
of more severe dehydration. 


Laboratory Evaluation 


A comparison of the initial labora- 
tory values noted in the HRV+ and 
HRV — groups is found in Table 2. 
Both groups presented with evidence 
of isotonic dehydration with hyper- 
chloremia and mild acidosis; hyper- 
natremia (sodium level, =150 mEq/L 
[=150 mmol/L]), however, was noted in 
one fourth of infants in both groups. 


There were no abnormalities of periph- 


eral white blood cell count or signifi- 
cantly elevated numbers of polymor- 
phonuclear leukocytes or immature 
forms. On admission, HRV + infants 
had higher ALT and AST levels. The 
maximum ALT level reached during 
the first three days of hospitalization 
were again higher in the HRV + than 
in the HRV — group (data not shown). 
There was no association noted be- 
tween elevation of transaminase levels 
and the degree of dehydration. No 
differences in calcium and phosphorus 
levels were noted between HRV + and 
HRV — groups; however, 50% of in- 
fants in both groups were found to have 
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© Table 2.—Laboratory Values on Admission for 
a. Human Rotavirus (HRV)-Positive and -Negative Groups* 


Laboratory Tests HRV + HRV — Pt 


Hemoglobin, g/dL (g/L) 12.6+1.8 (126+18) 124+1.8 (124+18) NS 
Hematocrit, vol%t 37.6+5.6 (0.38+0.06) 37.8+9.3 (0.38 +0.09) NS 
White blood cells, x 10°/mm* 

(x 109/L) 9.7+43 10.3+4.6 NS 
Sodium, mEq/L (mmol/L) 143+8 142+8 NS 
Bicarbonate, mEq/L (mmol/L) 12.7+4.6 14.7+4.7 .046 
Serum urea nitrogen, mg/dL 

(mmol/L) 21.4+13.0 (7.6+4.6) 21.1+13.2 (7.5+4.7) NS 
Creatinine, mg/dL (umol/L) 1.2+0.8 (110+70) 1.0+0.8 (90+70) NS 
Uric acid, mg/dL (mol/L) 14.4+6.9 (860+410) 12.2+8.8 (730+520) NS 
Chloride, mEq/L (mmol/L) 119+8 116+9 NS 
Total protein, g/dL (g/L) 7.141.1 (71411) 6.6+0.8 (66+8) NS 
Albumin, g/dL (g/L) 4.7+0.4 (47+4) 4.2+0.5 (42+5) .005 


Aspartate aminotransferase, 
U/L 64 + 27; median: 68 


Alanine aminotransferase, 
U/L 


44+19; median: 42 .007; median: .04 


87 +89; median: 60 50 + 43; median: 41 NS; median: .002 








*Values are given as means + SDs, except where otherwise indicated. 

+Means were tested by the two-sample Student t test, medians by the median test. NS indicates not 
significant at .05. 

+Parenthetical numbers are decimals. 


100 


80 


60 


% of Patients 


40 


20 





5.0 10.0 


15.0 20.0 25.0 30.0 40.0 
(590) (890) (1190) (1490) (1780) (2080) (2380) 


Maximum Uric Acid Level, mg/dL (pmol/L) 


Fig 1.—Percentage of patients by maximum uric acid levels for human rotavirus—positive 
group (n= 29) (pluses) and human rotavirus—negative group (n= 34) (minuses). Maximum 
level indicates highest of first three obtained. 


(300) 


hypophosphatemia (phosphate level, 
<4.5 mg/dL [<1.45 mmol/L)). 
Although the mean uric acid levels 
were not significantly different, as 
shown in Fig 1, the percentage of 
patients with uric acid levels above 
10 mg/dL (590 pmol/L) was signifi- 
cantly higher in the HRV+ group 
(69% vs 31% [P=.002]). A positive 
correlation between hyperuricemia 
and the degree of dehydration was 
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noted when both HRV + and HRV — 
groups were combined (P=.002), but 
when each group was analyzed sepa- 
rately no significant correlation was 
noted (HRV-, P=.09; HRV+, 
P=.35). This lack of significance 
may be due to inadequate sample 
sizes. There was a positive correlation 
of uric acid levels above 10 mg/dL 
(590 pmol/L) and hypernatremia 
(HRV +, P=.08; HRV-—, P=.005). 
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All eight HRV+ and seven of the ll 
HRV — infants with hypernatremia 
also presented with hyperuricemia. 
While 57.1% of HRV + infants with 
serum sodium levels below 150 mEq/L 
(150 mmol/L) presented with hyper- 
uricemia, only 13% of HRV — infants 
did. The relative importance of these 
variables was determined by a log lin- 
ear function analysis, which revealed 
that uric acid levels above 10 mg/dL 
(590 pmol/L) were correlated with 
both HRV positivity (P = .005) and hy- 
pernatremia (P =.02). 

No abnormalities were noted on ex- 
amination of urine except for high spe- 
cific gravity in both groups (mean, 
1.022). Examination of stool specimens 
revealed some leukocytes in 52% of the 
HRV + infants and 31% of the HRV — 
infants, but sheets of leukocytes were 
found in only 18.5% and 17.9%, respec- 
tively; 30% of the HRV + and 13% of 
the HRV — patients had positive re- 
sults on a test for occult blood (Hemoc- 
cult). In the HRV + group, three pa- 
tients were also found to have stool 
bacterial pathogens (one each of Sal- 
monella, Shigella, and Campylo- 
bacter species); two had urinary tract 
infections, one had a pneumonia, and 
one had conjunctivitis. In the HRV — 
group, none had enteric pathogens, 
four had urinary tract infections, one 
had documented sepsis, two had pneu- 
monias, four were identified as having 
a history compatible with chronic diar- 
rhea, and one was found on long-term 
follow-up to have cystic fibrosis. One 
patient acquired HRV gastroenteritis 
as a nosocomial infection. These pa- 
tients were included in the study to call 
attention to associated infections pre- 
senting with HRV gastroenteritis. 


Hospital Course and Therapy 


The hospital courses of infants in the 
HRV + and HRV — groups are com- 
pared in Table 3. Following admission, 
96% of patients in both groups were 
treated with intravenous hydration, 
and approximately 40% were given an- 
tibiotics for otitis media, urinary tract 
infections, pneumonias, sepsis, or se- 
vere bacterial diarrheas. After dis- 
charge, 63% of the HRV + group and 
49% of the HRV — group returned for 
follow-up. Three patients in the 
HRV — group developed chronic diar- 
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gee ry: HRV+* HRV—* 
(n=35) (n=51) Pt 


Duration of hospitalization 
Median (range), d 


<4 d, % 


4-6 d, % 


>6 d, % 
Median length of illness (range), d 
Median duration of fever in hospital (range), d 
Median duration to oral feeding (range), d 


Median duration of intravenous hydration (range), d 


Antibiotic treatment, % 
Follow-up visits, % 
Improvement on follow-up, % 


4.0 (3-11) 3.5 (1-12) 
22.9 51.0 

68.6 40.8 

8.6 8.2 

7.0 (4-17) 7.0 (4-22) 
<1.0 (0-2) <1.0 (0-5) 
1.0 (0-2) 1.0 (0-3) 
3.0 (1-6.5) 2.75 (1-10) 
36.4 43.8 

62.9 49.0 
100.0 91.7 





*HRV + indicates human rotavirus—positive group; HRV — , human rotavirus—negative group. 


tMedians were tested by the median test, frequencies by the x? test. NS indicates not significant at .05. 


100 


% of Patients 





Days of Illness 
Fig 2.—Correlation of day of illness with incidence of positive Rotazyme results. Stippled 
portions of bars indicate positive results; open portions, negative results; numbers above 
bars, sample sizes. 


rhea with prolonged or repeated hospi- 
talizations; one of these was the child 
with cystic fibrosis. 


Evaluation of the Rotazyme Test 


An attempt was made to retest in- 
fants daily until discharge. Infants in 
the HRV+ group were retested in 
94.3% (33/35) of cases, compared with 
only 51% (26/51) of those in the HRV — 
group. Among those tested on two or 
more occasions, we found that those 
who were retested were hospitalized 
for one day longer and were first tested 

0.7, days earlier than those who were 
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not retested. The five infants who had 
an equivocal result on one or more 
occasions were also first tested one day 
later. 

Analysis of the entire pool of tests 
with positive results was done to 
determine the time of illness when the 
maximum number of HRV+ results 
occurred. Figure 2 demonstrates that 
the maximum number of positive re- 
sults was found between the third and 
fifth days of illness, when 70% of pa- 
tients inthe HRV + group had positive 
results. However, only one patient was 
tested in the first two days of illness. 


In an effort to determine whether 
there is value in performing the Rota- 
zyme test on more than one occasion, 
the yield of positivity was determined 
in all HRV + patients who were multi- 
ply tested. Based on the results of the 
59 infants tested on two or more occa- 
sions, 24 were shown to be HRV+ 
after one testing; eight additional pa- 
tients, who initially tested as HRV —, 
were found to be HRV+ on second 
testing. Thirty-nine infants were 
tested on three or more occasions; of 
these, one additional infant was found 
to be HRV + on the third testing. No 
change in diagnosis was made in the 13 
who were tested on four or more occa- 
sions. Therefore, testing on two occa- 
sions increased the yield of positivity 
from 41% (24/59) to 54% (32/59). Test- 
ing three times, however, only in- 
creased the yield by 2%, from 54% to 
56% (33/59). If tested once, only 74% 
(26/35) of infants, who were subse- 
quently shown to be HRV+ would 
have been found to have HRV gastro- 
enteritis. Testing on two occasions 
yielded 97% (34/35) of all known posi- 
tive results. Testing three times, how- 
ever, only increased the yield by 3.0%. 

Infants in the HRV+ group who 
were tested daily until discharge were 
generally noted to have decreasing 
positivity (ie, 4+ to 2+ or 1+) or re- 
version to negative results. Analysis 
showed a strong correlation with im- 
provement of diarrhea and decreased 
antigen excretion as shown by de- 
creasing positivity (P=.01). One pa- 
tient showed increased antigen excre- 
tion with worsening of the diarrhea 
while in the hospital. Of those tested 
on discharge, the stools still tested 
positive (=1+ ) in five infants and were 
equivocal (+/—) in another five. 


COMMENT 


Following the initial reports from 
Australia of viral particles found in 
duodenal biopsy specimens of young 
infants with diarrhea,* HRV has been 
shown to be a frequent cause of diar- 
rhea in infants and children.” World- 
wide, HRV gastroenteritis is probably 
one of the leading causes of infantile 
morbidity and mortality. Until the re- 
cent availability of commercially ob- 
tainable ELISA kits, the accurate 
diagnosis of HRV gastroenteritis was 
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nade by direct electron microscopy 
EM) or by other methods generally 
10t available to the clinician. The 
Rotazyme test has been shown to be 
»xtremely sensitive and specific.** Al- 
‘hough antigen excretion in HRV in- 
‘ections may reach 10° or more parti- 
sles per gram of stool,’” the Rotazyme 
vest is capable of detecting as few as 10° 
to 10’ viral particles per milliliter of 
stool.** Conventional direct EM can 
confirm the diagnosis only when 10° 
particles or more per milliliter are 
present in the stool.* Except for a few 
limiting factors noted in this study, the 
Rotazyme test was found to be a useful 
tool in the diagnosis of HRV gastroen- 
teritis. Testing should be done early in 
the course of the illness. Results pre- 
sented herein support the findings of 
Konno et al“ and others,™*" who 
noted a maximum number of viral par- 
ticles in the stool of infants in the first 
few days of illness, especially between 
the second and fifth days. Excretion 
generally continues for up to eight 
days,’ with some reports of excretion 
as late as 23 days” and even later in the 
immunosuppressed population.” Two 
infants in our series were antigen 
positive ten days into their illness. In 
this study, it was found that testing 
later in the illness may fail to find viral 
antigen due to the decreasing concen- 
trations of viral particles excreted 
with clinical improvement. Miotti and 
coworkers” also noted a decrease in 
the efficiency of the Rotazyme test 
later in the course of disease and simi- 
larly suggested that this may be due to 
decreased production of virus or com- 
plexing of antigen with local antibody. 
In a recent study comparing pseudo- 
replica EM with high-speed centrifu- 
gation EM and the Rotazyme test, El- 
Mekki et al” found pseudoreplica EM 
to be more sensitive in detecting HRV 
than high-speed centrifugation EM in 
patients with negative or equivocal 
(+/—) results on the Rotazyme test. 
Therefore, a few of the infants in this 
study who were in the HRV — group 
and were found to have an equivocal 
result or were tested later in their 
illness or only once may have had HRV 
disease missed by the Rotazyme test. 
However, the percentage in whom 
HRV gastroenteritis was finally diag- 
nosed increased from 74% to 97% with 
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repeated testing in the early days of 
the illness. This may be due to varia- 
tions in antigen excretion from day to 
day as well as variations in sample 
collection and processing. 

Although there was a general trend 
of decreasing antigen positivity or re- 
version to negativity with clinical im- 
provement, several HRV+ infants 
were still excreting detectable HRV 
antigen on discharge. These infants 
may be capable of transmitting infec- 
tion to other infants in their environ- 
ment. Using radioimmunoassay and 
EM, Vesikari et al” found that there 
was a decrease in or an absence of HRV 
antigen in stool following cessation of 
diarrhea in younger infants. However, 
some older children (older than 25 
months) have been observed to excrete 
virus despite clinical improvement. 
Similarly, asymptomatic infants may 
continue to excrete virus after HRV 
gastroenteritis. 

The association of HRV gastroen- 
teritis and upper respiratory tract 
symptoms has been noted fre- 
quently." Santosham et al” detected 
HRV in the respiratory secretions of 
four infants by means of the ELISA 
technique, and Yolken and Murphy” 
found HRV in tracheal aspirates of two 
infants who died of the sudden infant 
death syndrome. However, others 
were unsuccessful in finding HRV in 
respiratory tract secretions.”” We 
were unable to detect HRV in any 
nasopharyngeal or throat swab spec- 
imens, even in those infants who had 
symptoms of upper respiratory tract 
infection or pneumonia. 

The clinical and laboratory features 
reported here support those of ear-ier 
studies.*”™ As reported by Kapikian 
and others,” HRV gastroenteritis was 
found less often in infants younger 
than age 6 months; most infants in our 
study were between 6 and 12 months of 
age. The higher proportion of male 
infants presenting with gastroenteri- 
tis has been noted by most groups. The 
peak incidence of HRV gastroenteritis 
is generally noted to occur between 
December and February.” Here, how- 
ever, as was anticipated, the peak inci- 
dence occurred between October and 
December. 

As noted by Rodriguez et al” and 
others,” infants exhibited a mild meta- 


bolic acidosis with mostly isotonic de- 
hydration. However, one fourth of in- 
fants in this study presented with 
some degree of hypernatremic dehy- 
dration. The slightly elevated albumin 
level is again a reflection of dehydra- 
tion. In addition, marked elevations of 
uric acid levels occurred in 69% of HRV 
infants. This may be a manifestation of 
dehydration in combination with in- 
creased tissue breakdown from infec- 
tion of the gastrointestinal tract, de- 
creased renal blood flow, or mild renal 
insufficiency. Adler et al* noted that 
hyperuricemia was common in infants 
with dehydration and noted a correla- 
tion with hypernatremia. In addition 
to dehydration and hypernatremia, 
HRV infection itself was shown here to 
correlate with high levels of uric acid. 
This acute hyperuricemia did not seem 
to cause any obvious morbidity. 

The mildly elevated levels of AST 
and the more specific liver enzyme 
ALT, noted in only a few patients pre- 
viously,“*”” may indicate a direct 
(hepatitis) or an indirect consequence 
of HRV disease.” In addition, viremia 
may occur prior to clinical presenta- 
tion and therefore may go undetected. 
The hypophosphatemia noted in 50% 
of infants in both groups may be a re- 
flection of decreased dietary intake 
as well as decreased gastrointestinal 
tract absorption or increased renal 
loss of phosphorus. As reported previ- 
ously, concomitant intestinal and uri- 
nary bacterial pathogens can also be 
present" and should be looked for 
when indicated. Fecal leukocytes have 
been reported in 16% to 31% of infants, 
but, as noted herein, excess fecal leu- 
kocytes are seen in only 16%.”” 

In conclusion, in the United States, 
HRV gastroenteritis is generally a 
benign disease with rapid recovery 
and few sequelae. The data presented 
herein suggest that it is difficult to 
diagnose HRV enteritis purely on clin- 
ical grounds and that the use of the 
Rotazyme test, or another commer- 
cially available ELISA test, is valu- 
able in making the diagnosis of HRV 
infection in infants with diarrhea and 
dehydration. Early diagnosis may 
avoid the unnecessary use of antibiot- 
ics and other therapeutic modalities. 
To optimize diagnosis, it is suggested 


that infants be tested in the first few © j 
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days of illness and, if results are ini- 
tially negative, be retested only once. 


We thank Carmen Benn for technical assist- 
ance and John A. Zaia, MD, Gordon Klein, MD, 
and Larry Opas, MD, for helpful advice. 
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e Among 2123 premature infants mon- 
itored during a large multicenter study of 
patent ductus arteriosus, necrotizing 
enterocolitis (NEC) was diagnosed in 121 
(5.7%) of these infants. Rates ranged 
from 13.5% among infants with a birth- 
weight (BW) of 500 to 749 g to 2.9% 
among infants whose BW was between 
1500 and 1750 g. The presence of a hemo- 
dynamically significant patent ductus 
arteriosus did not alter the incidence of 
NEC. Of a large number of perinatal 
events and conditions considered, only 
BW and maternal toxemia were found to 
be associated with the rate of NEC, both 
relating inversely. Thus, these data do 
not support a relationship between NEC 
and a variety of perinatal factors previ- 
ously postulated as potential determi- 
nants of the disorder. 

(AJDC 1987;141:167-169) 


Necrotizing enterocolitis (NEC) is a 

significant cause of neonatal mor- 
bidity and mortality, particularly in 
the low-birth-weight infant.’ Ischemia 
of the gastrointestinal tract secondary 
to any one of a variety of noxious 
events, with subsequent mucosal dam- 
age and bacterial penetration of the 
intestinal wall, has been proposed as 
the major pathway in the pathogenesis 
of NEC.’ Various events, including 
shock, hypotension, and umbilical 
catheter emboli, have been implicated 
as stimuli that can initiate NEC.” It 
has been proposed that infants sub- 
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jected to these insults are at greater 
risk for NEC and that careful mangge- 
ment of these infants with avoidance of 
enteral feeding and with the use of 
antibiotics will reduce the risk.*” This 
hypothesis, supported by retrospec- 
tive investigations, has been chal- 
lenged by Stoll et al,° who, in a care- 
fully done case-control study, identi- 
fied only prematurity as a risk factor 
for NEC. Other recent reports”? have 
also failed to identify perinatal events 
that increase the risk of NEC, thus 
supporting the data of Stoll et al.° na 
large population-based study, Wilson 
et al? demonstrated a strong inverse 
relationship between the development 
of NEC and birth weight (BW), gesta- 
tional age, and postconceptive age. 

The National Collaborative Study 
on Patent Ductus Arteriosus in Pre- 
mature Infants was a multicenter proj- 
ect designed to systematically and pro- 
spectively monitor preterm infants for 
the development of a significant patent 
ductus arteriosus.”” Uniform criteria 
for the diagnosis of NEC were also 
established in advance to monitor the 
development of this condition. Data 
from this large study permit the evalu- 
ation of a number of perinatal factors 
as possible determinants of NEC. 


PATIENTS AND METHODS 


The cohort of the National Collaborative 
Study on Patent Ductus Arteriosus in Fre- 
mature Infants provided the experience on 
which the present study is based. Entered 
into that study were all infants with a BW of 
less than 1750 g who were admitted to any 
of the 13 participating neonatal intensive 
care units between April 1979 and April 
1981, who had no detectable congenital 
anomalies, and who survived for at least 24 
hours after admission. From the inborn 
population of 2123 infants in that study, we 
identified all infants who developed NEC. 
To evaluate potential determinants, we ran- 
domly selected a 1% sample of infants who 
were free of NEC for each day of hospitali- 
zation on which a case of NEC was diag- 
nosed. (Because of the large number of 
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infants without NEC, we were able to im- 
prove cost efficiency of the study by select- 
ing a random sample rather than by study- 
ing the entire cohort.) The random sample 
so selected comprised 568 infants. Events 
occurring subsequent to the diagnosis of 
NEC were omitted from the analysis. 

The occurrence of NEC was examined as 
a function of a variety of potential determi- 
nants. These factors, which have previ- 
ously been reported or judged to be associ- 
ated with an increased risk of developing 
NEC, are listed in Table 1. Information on 
demographic and maternal characteristics 
and prenatal course was obtained at the 
time of admission to the neonatal intensive 
care unit from structured interviews with 
mothers and abstraction of obstetric rec- 
ords. On admission, and daily thereafter, 


Maternal residence 
Maternal education 
Paternal education 

Paternal occupation 


Maternal characteristics 
Maternal age 
No. of pregnancies 
No. of live births 
No. of abortions 
Maternal smoking 
Maternal alcohol consumption 
Maternal weight gain 


Characteristics of labor and delivery 
Onset of labor 
Duration of labor 
Duration of rupture of membranes 
Presentation and delivery 
Birth order 
Toxemia 
Maternal steroid 


Birth weight 

Gestational age 

Intrauterine growth 

Apgar score at one and five minutes 
Delivery room resuscitation 
Admission temperature 
Admission blood pressure 
Respiratory distress syndrome 
Patent ductus arteriosus 

Central nervous system infection 
Pulmonary infection 

Sepsis 
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Table 2.—Estimates of Rate of Necrotizing Enterocolitis (NEC) 
According to Demographic and Constitutional Characteristics 


No. of Infants No. (%) of NEC Cases 


Birth weight, g 
500-749 


750-999 

1000-1249 
1250-1499 
1500-1750 


Gestational age, wk 
24-30 


31-34 
35-38 


Hispanic 
Other 


Potential 
Determinantt 


Male infant 

Black (vs white) 

Hispanic (vs white) 

Other races (vs white) 
Maternal history of abortion 
Maternal age (per 10 y) 
Nonurban residence 


Maternal toxemia during 
pregnancy 
Any glucocorticoid use 


Duration of ruptured membranes 
(per 24 h) 


No labor (vs spontaneous labor) 
Induced labor (vs spontaneous labor) 
BW (per 100 g) 


Apgar score at 5 min 
(per unit increment in score) 


SGA 
Resuscitated at delivery 
Initial temperature (per °F) 


Initial systolic blood pressure 
(per 10 mm Hg) 


PDA 
Severe RDS 
Sepsis 


10 (13.5) 
29 (9.2) 
30 (6.3) 
31 (5.8) 
21 (2.9) 


65 (8.1) 
52 (4.8) 
4 (1.7) 


67 (6.5) 
54 (4.9) 


53 (5.2) 

54 (5.6) 

11 (13.1) 
3 (6.5) 


Two-Sided P 
Value 





information on clinical course was recorded 
on standardized forms by study physicians 
and research associates at each participat- 
ing center. The infants were monitored 
daily for two weeks and at least weekly 
thereafter until discharge. Detailed data 
on the timing and type of feeding and on 
fluid administration were available only for 
the subset of infants who developed patent 
ductus arteriosus. Therefore, we consid- 
ered it inappropriate to assess the effects of 
these potential determinants because of 
inadequate numbers and the potential for 
bias. 

Only patients who met the established 
criteria for definite NEC were considered 
to have NEC. This criteria required the 
presence of clinical symptoms plus an 
abdominal roentgenogram demonstrating 
pneumatosis intestinalis or portal venous 
gas. Multivariate linear regression func- 
tions were developed to evaluate the condi- 
tional relationship to NEC of all potential 
determinants listed in Table 1. Coefficients 
for the independent variables in this joint 
mode! were interpreted to be estimates of 
the rate difference. Because of variability 
in the rates of NEC according to hospital of 
birth, all modeling included terms for hos- 
pital to control for differences in neonatal 
management. 

RESULTS 

Of the 2123 infants eligible for the 
analysis, 121 infants (5.7%) developed 
NEC. Rates of NEC across categories 
of selected demographic and constitu- 
tional characteristics are listed in Ta- 
ble 2. As expected, there was a strong 
inverse relationship between rates of 
NEC and BW and gestational age. 
Male infants also tended to be diag- 
nosed as having NEC more frequently 
than female infants. Maternal and pa- 
ternal education, parental occupation, 
and place of residence were not associ- 
ated with the occurrence of NEC. 

The results of multivariate analysis, 
based on the 121 cases of NEC and 568 
controls, are shown in Table 3. Given 
are estimates of the differences in the 
rate of NEC associated with catego- 
ries of each potential determinant, 
with simultaneous control for the ef- 
fect of all other terms. Maternal tox- 
emia and infant BW were inversely 
associated with NEC. Although asso- 
ciations were observed for other 
terms, the large standard errors imply 


*Rate differences for infants with these characteristics were determined relative to infants without that the estimated rate differences for 
these characteristics. Data are based on 121 cases of necrotizing enterocolitis among 689 infants. these associations may not be true 
tBW indicates birth weight; SGA, small for gestational age; PDA, patent ductus arteriosus; and RDS, e 
respiratory distress syndrome. differences but actually the results of 
+P<.05. chance. 
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COMMENT 


One of the original hypotheses for 
the pathogenesis of NEC is that hy- 
poxic ischemic insults to the gastroin- 
testinal tract lead to mucosal damage; 
bacteria then invade the wall and pro- 
liferate, with the subsequent develop- 
ment of NEC.” The initial studies that 
supported this theory usually incrimi- 
nated several events as potential trig- 
gers for the hypoxic ischemic damage. 
Although there may be infants who 
develop NEC that can be explained by 
this mechanism, many cases of NEC 
develop in preterm infants who are not 
subject to any of the previously sug- 
gested risk factors.*” In fact, several 
recent studies have failed to identify 
risk factors for NEC other than mea- 
sures of prematurity.* 

The present data were collected in a 
prospective manner and provide esti- 
mates for the incidence of NEC in an 
inborn population of preterm infants 
provided with modern neonatal inten- 
sive care from birth. Analysis of this 
large data set also did not demonstrate 
an association between NEC and many 
of the perinatal factors previously sug- 
gested as precursors of NEC. The fail- 
ure to demonstrate such associations 
leads us to conclude that the mecha- 
nism for the development of NEC can- 
not be explained simply as being 
initiated by ischemia of the gastroin- 
testinal tract. We believe that the con- 
tinued use of such a hypothesis to ex- 
plain the occurrence of NEC in the 
preterm infant may actually be detri- 
mental. Infants are being managed, 
perhaps inappropriately, in accord- 
ance with this concept.*°® Further- 


1. Kanto WP Jr, Wilson R, Richetts RR: 
Management and outcome of necrotizing entero- 
colitis. Clin Pediatr 1985;24:79-82. 

2. Santulli TV, Schullinger JN, Herid WC, et al: 
Acute necrotizing enterocolitis in infancy: A review 
of 64 cases. Pediatrics 1975;55:376-387. 

3. Kanto WP Jr, Wilson R: Epidemiology of 
necrotizing enterocolitis with etiologic implica- 
tions. Perinatol Neonatol 1983;7:63-68. 

4. Brown EG, Sweet AY: Preventing necrotiz- 
ing enterocolitis in neonates. JAMA 1978;240: 
2452-2454. 

5. Egan EA, Mantilla G, Nelson RM, et al: A 
prospective controlled trial of oral kanamycin in the 
prevention of neonatal necrotizing enterocolitis. J 
Pediatr 76;89:467-470. 

6. Stoll BJ, Kanto WP Jr, Glass RI, et al: 
Epidemiology of necrotizing enterocolitis: A 
case-control study. J Pediatr 1980;96:447-451. 

7. Kliegman RM, Hack M, Jones P, et al: Epi- 
demiologic study of necrotizing enterocolitis among 
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more, continued concentration on this 
approach may impede further in- 
vestigation into the cause of NEC. 

Our hypothesis for the pathogenesis 
of NEC is that immaturity of the gas- 
trointestinal tract is the major factor, 
an idea that gains support from the re- 
sults of a national collaborative study 
that demonstrated reduction of the 
rate of NEC by maternal steroid ad- 
ministration.“ This reduction results 
from the mechanism of steroid-in- 
duced acceleration of maturity of the 
lung and gastrointestinal tract.” In 
our studies the use of glucocorticoids 
was associated with a slight decrease 
in NEC, but the effect was not statis- 
tically significant, possibly due to the 
small number of infants exposed to 
such drugs in our population. Because 
fetal endogenous steroids are thought 
to be responsible for fetal lung matura- 
tion during intrauterine stress, our 
finding of an inverse associatior of 
NEC with maternal toxemia gives 
support to the hypothesis that NEC is 
a disease of immaturity.” 

This prospective study has failed to 
confirm a relationship between NEC 
and perinatal conditions and events 
that have been (1) postulated to lead to 
ischemia of the gastrointestinal tract 
and (2) suggested as risk factors for the 
disorder. While it is recognized that 
such factors may have some association 
with NEC, the fact that this large study 
has failed to demonstrate such rela- 
tionships makes it difficult to justify 
their use clinically for predicting NEC. 
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Intramuscular Vitamin E Repletion in 
Children With Chronic Cholestasis 


David H. Perlmutter, MD; Paul Gross, MD; H. Roy Jones, MD; Anne Fulton, MD; Richard J. Grand, MD 


e Progressive spinocerebellar degen- 
eration was identified in six children with 
chronic cholestatic liver disease and at- 
tributed to severe vitamin E deficiency. 
In addition to areflexia, ataxia, dys- 
metria, and diminished vibratory and 
position sense, three patients had pig- 
mentary retinopathy. Abnormalities 
were present on electromyography, 
nerve conduction studies, and elec- 
troretinography. Because the vitamin E 
deficiency was not corrected by oral 
administration of massive doses of vita- 
min E, vitamin E was administered by the 
intramuscular route. With doses of 50 to 
100 mg of vitamin E every three to seven 
days, over a 32-month interval (range, 15 
to 44 months), vitamin E deficiency and 
abnormal red blood cell peroxide hemo- 
lysis were corrected. Other than discom- 
fort and occasional edema at the site of 
injection, there were no side effects of 
parenteral vitamin E therapy. In several 
other studies intramuscular vitamin E 
therapy has produced significant neu- 
rologic improvement in patients with 
similar characteristics. In this study 
clinical progression of spinocerebellar 
degeneration was arrested but improve- 
ment could not be demonstrated despite 
adequate vitamin E replacement. 

(AJDC 1987;141:170-174) 


Progressive spinocerebellar degen- 

eration has been observed in chil- 
dren with chronic cholestatic liver 
disease.*® The neurologic syndrome 
is similar to one that affects chil- 
dren with abetalipoproteinemia™ 
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and, occasionally, children with fat 
malabsorption associated with chronic 
small-intestinal disorders.* Several 
observations have indicated that the 
progressive spinocerebellar degenera- 
tion is attributable to severe vitamin E 
deficiency. First, the clinical and neu- 
ropathologic manifestations of this 
syndrome are similar to those in ani- 
mals with experimentally induced vi- 
tamin E deficiency.” Second, vitamin 
E replacement therapy interrupts, 
and may even reverse, the progression 
of neurologic involvement.**"” Pig- 
mentary retinopathy has been recog- 
nized in these patients and is similar to 
the retinopathy of other disorders as- 
sociated with vitamin E deficiency.*” 
Because vitamin E is an antioxidant, it 
has been suggested that peroxidation 
of membrane lipids during vitamin E 
deficiency is responsible for the ax- 
onopathy. 

Every phase of digestion, absorp- 
tion, and transport of fat is important 
in the maintenance of normal serum 
concentrations of vitamin E.“ Vitamin 
E is especially affected by disorders of 
fat absorption, presumably because it 
is the most hydrophobic and least solu- 
ble of the fat-soluble vitamins. In chil- 
dren with chronic cholestasis, low in- 
traduodenal bile acid concentrations 
are thought to be the critical determi- 
nant of defective intestinal absorption 
and low serum levels of vitamin E. 
Administration of oral vitamin E in 
massive doses does not usually nor- 
malize serum concentrations of vita- 
min E in these patients unless given 
together with conjugated bile acid.” 

Since there are obvious practical 
limitations and theoretical disadvan- 
tages to giving children large doses of 
bile acids orally, several groups have 
administered vitamin E by the intra- 
muscular route to children with 
chronic cholestasis.*°°"” In this 
study, we report the outcome of in- 
tramuscular vitamin E administration 
in six children with severe cholestasis. 


PATIENTS AND METHODS 
Patients 

Patients were entered into a protocol for 
parenteral vitamin E therapy approved by 
the Committee for Human Clinical Investi- 
gation at Children’s Hospital, Boston, if the 
following criteria were satisfied: (1) well-es- 
tablished diagnosis of chronic cholestasis; 
(2) severe vitamin E deficiency not cor- 
rected with oral vitamin E acetate or succi- 
nate therapy up to doses of 100 IU/kg/d; and 
(3) parental consent. Six patients ranging 
in age from 24 months to 22 years fulfilled 
these criteria. Eight other children were 
evaluated but did not enter into the trial. 
Vitamin E deficiency corrected with oral 
vitamin E in four patients and liver trans- 
plantation was recommended for four other 
patients. 

Chronic cholestasis was defined by per- 
sistent elevation in serum bilirubin level, 
evidence of persistent hepatocellular in- 
jury, persistent elevation of fasting serum 
bile acids levels, and histologic evidence of 
chronic hepatic injury. Vitamin E defi- 
ciency was defined by a serum vitamin E 
level less than 0.5 mg/dL (<18 pmol/L) 
together with a red blood cell peroxide 
hemolysis assay having greater than 20% 
lysis on at least two separate occasions. 

Diagnoses of intrahepatic biliary hypo- 
plasia (five patients) and extrahepatic bili- 
ary atresia with poorly draining hepatic 
portoenterostomy (one patient) were es- 
tablished on the basis of typical clinical, 
biochemical, and histologic characteristics. 
Known underlying causes of intrahepatic 
biliary hypoplasia, such as a,-antitrypsin 
deficiency, were excluded. Several relevant 
clinical and biochemical characteristics of 
these patients at the time of initiation of 
treatment are listed in Table 1. 

Methods 

Patients were admitted to the Clinical 
Research Center at Children’s Hospital, 
Boston, seen by the ophthalmologist (A.F.) 
and neurologist, and subjected to electro- 
retinography (ERG), nerve conduction ve- 
locity testing, and electromyography (P.G.., 
H.R.J.) during the initial evaluation. Free 
tocopherol levels in serum were measured 
using a standard fluorometric technique” 
and correlated with a- and y-tocopherol 
determinations by high-pressure liquid 
chromotography.” Elevation in serum cho- 
lesterol and lysolecithin levels led to eleva- 
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Table 1.—Characteristics of Patients at Start of Intramuscular Vitamin E Therapy* 


Age at time of study, y 


Liver abnormalities at time of 
initial diagnosis 


Bilirubin, mg/dL (mol/L) 
Total (normal, 0.1-1.0 [2-18]) 


Conjugated (normal, 0-0.42 
[0-4]) 


Fasting bile acids, mg/L (pmol/L) 
(normal, trace-6.8 [trace-8.4)) 


Vitamin E, mg/dL (pmol/L) 
(normal, 0.5-2.0 [18-29}) 


Red blood cell peroxide 


21 


Paucity of 
bile ducts, 
portal 
fibrosis 


1.2 (20) 
0.6 (10) 


1932 (4920) 


0.14 (3.25) 


Paucity of 
bile ducts, 
cirrhosis 


6.9 (118) 


4.2 (72) 


0.10 (2.32) 


90 


11.5 


Paucity of 
bile ducts, 
cirrhosis 


7.5 (128) 
5.2 (89) 
507 (1290) 
0.10 (2.32) 


90 


Patient 


2.0 
Bile duct 


proliferation, 


severe 

fibrosist 
12.7 (217) 
7.5 (128) 
1300 (3310) 
0.25 (5.8) 


96 


7.0 


Paucity of 
bile ducts, 
cirrhosis 


5.4 (92) 


4.7 (80) 


0.10 (2.32) 


60 


13.5 


Paucity of bile 
ducts, cirrhosis 


5.6 (96) 


4.6 (79) 


0.20 (4.64) 


49 


hemolysis, % lysis (normal, 
<20) 


Neuromuscular involvement 
Hyporeflexia 


Sensory loss 
Motor weakness 
Ataxia-truncal 
Appendicular 


Ophthalmologic involvement 
Ophthalmoplegia 


Pigmentary retinopathy 


*Values are age-related means or means + 2 SDs. 





tExtrahepatic biliary atresia with poor bile drainage after portoenterostomy. 


tion of total serum lipids in only one patient 
but did not result in an abnormal vitamin 
E-total lipid ratio (lowest vitamin E-lipid 
ratio was 1.2 mg/g).” Therefore, all results 
were expressed as absolute vitamin E lev- 
els. Red blood cell peroxide hemolysis was 
also assayed.” 

Each patient underwent an oral vitamin 
E tolerance test as described by Sokol et 
al” (Fig 1). After completing the vitamin E 
tolerance test, patients were given 50 mg of 
vitamin E by intramuscular injection (dl- 
a-tocopherol free alcohol, 50 mg/mL). Op- 
timal dose of intramuscular vitamin E was 
based on changes in vitamin E level and 
peroxide hemolysis assay over the next 24 
to 48 hours. Optimal dose was 50 mg in four 
patients and 100 mg in two patients. Op- 
timal interval for administration was deter- 
mined by changes in vitamin E level and 
peroxide hemolysis assay as measured 
daily over the following seven to ten days. 
Optimal interval was not determined untila 
dose that corrected deficiency had been 
given. It was once weekly in two patients, 
once every four days in three patients, and 
once every three days in one patient. 
Trough vitamin E levels and peroxide he- 
molysis were measured at three-month in- 
tervals thereafter, and the entire evalua- 
tion was repeated yearly. 

Other studies done at entry into the trial 
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included measurements of vitamin A, reti- 
nyl palmitate, vitamin B, folic acid, and 
zinc levels, lipoprotein electrophoresis, and 
measurements of cholesterol, triglyceride, 
phospholipid creatine kinase, and aldolase 
levels. Unless specified, results of these 
studies were within normal range. 


RESULTS 
Biochemical, Neurologic, and 
Ophthalmologic Abnormalities 


All six patients had severe vitamin E 
deficiency (Table 1) and flat oral vita- 
min E tolerance curves (Fig 1). Neu- 
rologic findings were present in five of 
the six patients at the time of initial 
evaluation and became apparent in an- 
other patient (patient 5) a short time 
thereafter (Table 1). Results of nerve 
conduction studies were abnormal in 
three patients. In two of the patients 
(patient 1 and 3) there was an axonal 
sensorimotor polyneuropathy with a 
superimposed median mononeuropa- 
thy. In one patient (patient 6) there 
was an axonal sensory neuropathy. 
Abnormalities included low-amplitude 
sensory action potentials, low-ampli- 
tude compound muscle action poten- 
tials, or both. 


Each patient also underwent oph- 
thalmologic examination two or more 
times spanning one to 16 years. Pa- 
tients 1 through 4 had several examina- 
tions that revealed signs of retinal de- 
generation in the childhood years prior 
to the initiation of intramuscular vita- 
min E therapy. Patients 5 and 6 had no 
signs of retinal degeneration. Patients 
1 and 2 had oculomotor disturbances. 
The results of the most recent ex- 
aminations are summarized in Table 2. 

Ophthalmoscopic appearance (pale 
dises, attenuated retinal vasculature, 
and bone-spicule and other wide- 
spread disturbances of retinal pigmen- 
tation), attenuated ERG responses, or 
both indicated the presence of gener- 
alized retinal degeneration as early as 
age 3 years 5 months (patient 4). Pa- 
tients 5 and 6 were brothers whose 
examinations between the ages of 3 
years 2 months and 6 years 10 months 
revealed no ophthalmoscopic signs of 
retinal degeneration. However, ERG 
responses, a more sensitive index of 
retinal degeneration than fundus ap- 
pearance, were not evaluated except 
on first examination of patient 6. 
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Fig 1.—Oral vitamin E tolerance tests. Patients were given oral dose of vitamin E acetate, 
100 IU/kg; serum vitamin E concentrations were determined at the specified time intervals 
thereafter. Results were same when patients were given vitamin E succinate, 100 IU/kg. Data 
from four patients studied most extensively are presented. Values for control group, 
representing mean + 2 SDs, were taken from Sokol et al." 


By late childhood, the oldest patient 
(patient 1) had, in addition to nystag- 
mus and long-standing exotropia and 
amblyopia of the left eye, supranuclear 
ophthalmoplegia manifested as adduc- 
tion and infraduction deficits. Her 
ophthalmoplegia appeared to be sta- 
ble. Other than patient 1, only patient 
2 had any disturbance of extraocular 
motility. For patient 2, by age 8 years, 
horizontal, jerklike nystagmus was 
elicited in extremes of horizontal gaze. 
There was no appreciable increase in 
the severity of his nystagmus over the 
subsequent four years. Ocular align- 
ment and motility in patients 3 
through 6 were unremarkable. 

Effect of Intramuscular 
Vitamin E on Biochemical 
Abnormalities 

Serum vitamin E levels and results 
of red blood cell peroxide hemolysis 
assays in all six patients normalized 
after administration of intramuscular 
vitamin E (Fig 2). It was often neces- 
sary to monitor these indexes for one 
month after initiation of intramuscular 
vitamin E. In one patient, the vitamin 
E requirement increased during that 
interval. There was a change in in- 
tramuscular vitamin E requirement in 
two patients (patients 1 and 4) during 
the remainder of the follow-up period. 
In both cases, requirement for addi- 
tional vitamin E was manifested by 
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modest increases in peroxide hemo- 
lysis of red blood cells despite normal 
serum vitamin E levels. In one patient 
(patient 4) the abnormal red blood 
cell peroxide hemolysis accompanied 
an increase in serum cholesterol 
and phospholipids (this patient still 
had a normal vitamin E-lipid ratio 
[1.2 mg/g]). Both patients promptly 
responded to additional intramuscular 
vitamin E. Otherwise, there was no 
change in intramuscular vitamin E re- 
quirement during the course of study. 
Doses of 50 to 150 mg every three to 
seven days maintained normal vitamin 
E levels and red blood cell peroxide 
hemolysis (mean number of deter- 
minations, 4.8+0.3 per patient per 
year). There was no evidence of im- 
provement in oral vitamin E tolerance 
after repletion with vitamin E by the 
parenteral route, as demonstrated by 
vitamin E tolerance testing at 12- 
month intervals after initiation of in- 
tramuscular vitamin E therapy. 
Effect of Intramuscular 
Vitamin E on Neurologic and 
Ophthalmologic Abnormalities 
Progression of the neuromuscular 
syndrome, as assessed by the sub- 
jective report of the family and objec- 
tive results of neurologic and ophthal- 
mologic examination, was not detected 
during intramuscular vitamin E ther- 
apy. One patient (patient 3) was 


thought to have progression of loss of 
position sense and eye movement dur- 
ing vitamin E therapy and shortly 
before cholecystectomy and common 
bile duct exploration for choledo- 
cholithiasis. However, without a 
change in vitamin E dose or schedule 
and without a change in serum vitamin 
E level or red blood cell peroxide he- 
molysis, this patient’s neurologic find- 
ings returned to their previous base- 
line levels four months later. 
Nevertheless, definite improvement 
in neuromuscular function could not be 
detected during intramuscular vita- 
min E treatment. In patient 1, the 
family reported improved ambulation 
and energy level shortly after initia- 
tion of the program, but objective im- 
provement could not be detected by 
clinical examination, and a consistent 
trend toward improvement over the 
ensuing 44 months of treatment was 
not reported. Improvement in fine 
motor skills was evident in another 
patient (patient 2) after 36 months of 
treatment but could not be distin- 
guished from developmentally appro- 
priate improvement in that skill. 
During intramuscular vitamin E 
treatment, nerve conduction studies, 
electromyography, ERG, and retinal 
sensitivity examinations were re- 
peated an average of 1.8 times per 
patient. Nerve conduction studies sug- 
gested mild progression in neuropathy 
in two of the three affected patients 
but there were no changes in ERG or 
retinal sensitivity findings. 
Surveillance for potential side ef- 
fects and toxic effects of intramuscular 
vitamin E was conducted throughout 
the study. In three patients pain at the 
site of injection was a transient con- 
cern. In the youngest patient this pain 
was relieved by prior infiltration of the 
site with 1% lidocaine. Areas of sub- 
cutaneous edema at the site of injec- 
tion were occasionally noted by twc 
patients for several days after injec- 
tion. Systemic toxic effects were not 
observed despite extensive cardiopul- 
monary, hepatic, and renal monitor. 


Pe COMMENT 


These results indicate that long- 
term intramuscular vitamin E admin- 
istration corrects the vitamin E defi- 
ciency associated with childhood cho- 
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Age, y/mo 
At 1st examination 


At last examination 24 
Visual acuity 
OD 


20/70 
OS 20/800 
Oculomotor function 


Adduction and infraduction 


20/100 
20/100 
Nystagmus 


20/40 
20/40 
Normal 


deficit; nystagmus 


Ophthalmoscopic findings 


Electroretinography, % normal No responses 


scotopic b-wave amplitude 
Electromyogram 
Nerve conduction 


Normal 


2.0 (46) 


Pigmentary retinopathy 


Median mononeuropathy, 
mild polyneuropathy 


Pigmentary 
retinopathy 


15 50 


Normal Normal 


Normal 
mild polyneuropathy 
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Fig 2.—Correction of vitamin E deficiency and abnormal red blood cell (RBC) peroxide 
hemolysis by intramuscular (IM) vitamin E. Serum vitamin E concentrations and peroxide 
hemolysis results for each patient are shown for several months before and after initiation of 
IM vitamin E treatment. Data from four patients studied most extensively are presented. 


lestatic liver disease and arrests the 
progression of the neuromuscular syn- 
drome usually accompanying this defi- 
ciency. A family member, visiting 
nurse, and/or the local physician can 
be instructed in intramuscular admin- 
istration of vitamin E. Aside from local 
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discomfort at the site of injection, 
there does not appear to be any toxic 
effect accompanying this therapy. In- 
tramuscular administration is neces- 
sary only when vitamin E levels and/or 
red blood cell peroxide hemolysis does 
not correct after oral vitamin E admin- 
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Pigmentary retinopathy 


Median mononeuropathy, 


3/2 4/3 
5/9 6/10 


20/20 
20/20 
Normal 


20/20 
20/20 


Normal 
Normal Normal 
25 Not done 100 (age 4 y 3 mo) 


Normal 
Axonal polyneuropathy 


Normal 
Normal 


Normal 
Normal 


istration at doses up to 100 [U/kg/d. 

Improvement in neuromuscular 
function could not be demonstrated in 
our patients despite correction of the 
biochemical abnormalities. Although 
results of nerve conduction studies 
suggested a mild progression in neu- 
ropathy in two of the three most se- 
verely affected patients, there was no 
progression in neuropathy in three 
other patients and no significant 
change in ERG, results of retinal sen- 
sitivity studies, or clinical manifesta- 
tions in any patient during vitamin E 
therapy. 

Arrest in progression but not im- 
provement or reversal of neuromuscu- 
lar involvement after vitamin E reple- 
tion has also been reported for several 
children with abetalipoproteinemia.*” 
On the other hand, several groups have 
observed rapid improvements in neu- 
romuscular function after vitamin E 
repletion.”*"” There are several pos- - 
sible explanations for the discrepan- 
cies in these results. First, it is possi- 
ble that our patients did not receive 
sufficient vitamin E replacement de- 
spite the new route of administration. 
The presence of normal serum vitamin 
E concentrations and absence of ab- 
normal red blood cell peroxide hemoly- 
sis during intramuscular vitamin E 
treatment militate against this possi- 
bility. Normal serum vitamin E con- 
centrations have been reported in chil- 
dren with vitamin E deficiency who 
also had extremely elevated serum 
lipid concentrations,” but serum lipid 
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concentrations were not elevated 
enough to yield falsely normal vitamin 
E levels during vitamin E treatment 
reported here. It could also be argued 
that vitamin E treatment in these 
cases produced normal serum vitamin 
E concentrations but incomplete re- 
pletion of tissue vitamin E stores. In 
most instances in which serum and 
tissue concentrations of vitamin E 
have been measured, the serum con- 
centration has either accurately re- 
flected or underestimated tissue con- 
centration. ™™™ Nevertheless, future 
studies should include tissue vitamin 
E determinations as an additional in- 
dex of repletion during intramuscular 
vitamin E administration. 

Time of initiation of effective vi- 
tamin E replacement in relation to 
critical periods in peripheral nerve de- 
velopment may be responsible for dif- 
ferences in neuromuscular response. 
In animal models, vitamin E defi- 
ciency does not affect regenerative ca- 
pacity in peripheral nerves.” Further- 
more, several adult patients with 
short-bowel syndrome have developed 
ataxia, ophthalmoplegia, and retinal 
pigmentary changes in association 
with vitamin E deficiency; these mani- 
festations were corrected on insti- 
tution of an oral vitamin E supple- 
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ment.”” Age-related differences in 
response to intramuscular vitamin E 
were reported recently by Sokol et al,” 
with greater response in younger, less 
severely affected patients. Neverthe- 
less, “significant improvement” in neu- 
rologic score was observed in nine pa- 
tients aged 6 to 17 years. In two other 
studies significant improvement in 
neurologic manifestations was demon- 
strated in patients aged 6 to 18 years at 
the time of vitamin E replacement 
therapy.*"” Therefore, other factors 
probably account for the lack of neuro- 
logic improvement in patients de- 
scribed here. 

It is also possible that factors other 
than vitamin E deficiency contribute 
to neuromuscular disease in chronic 
colestatic liver disease. Vitamin A 
deficiency might contribute to ret- 
inal manifestations in children with 
chronic cholestasis.” Normal fasting 
serum retinal concentrations in our 
patients argue against but do not ex- 
clude vitamin A deficiency as a factor 
in this group. Other lipid antioxidants, 
such as ascorbic acid, zinc, selenium, 
and glutathione, could be deficient in 
some children with chronic cholesta- 
sis. Factors that affect tissue oxida- 
tion-reduction state, such as dietary 
polyunsaturated fatty acid or iron in- 
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take, may also influence the neuro 
muscular response to vitamin E ther 
apy and require further study. 
Finally, it is possible that differ 
ences in the clinical response to vita 
min E repletion are related to differ 
ences in primary muscle involvement 
among cholestatic and abetalipopro-. 
teinemic patients. There was no evi 
dence of primary muscle involvement 
in our patients, as assessed by elec 
tromyography, serum concentration; 
of creatine kinase and aldolase, anc 
urinary clearance of creatine. 
Intramuscular vitamin E therapy is 
relatively safe and arrests the pro- 
gression of neuromuscular disease as: 
sociated with vitamin E deficiency o: 
chronic childhood liver disease. Fur. 
ther investigation will be necessary tc 
determine whether or not other fac 
tors contribute to the development o; 
neuromuscular involvement and its re 
sponse to replacement therapy. 
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Occurrence of Strabismus in Infants 
Born to Drug-Dependent Women 


Leonard B. Nelson, MD; Saundra Ehrlich, MS; Joseph H. Calhoun, MD; 
Theresa Matteucci; Loretta P. Finnegan, MD 


è Maternal drug abuse during preg- 
nancy exposes the fetus to the pos- 
sibility of toxic or addicting effects. At a 
methadone hydrochloride maintenance 
program providing medical care to drug- 
dependent women and their infants, 
ophthalmologic examinations of all in- 
fants born during a 36-month period 
were performed. Twenty-nine infants 
prenatally exposed to psychoactive 
drugs were seen at birth and on follow- 
up. The 24% prevalence of strabismus 
found in the drug-exposed infants was 
significantly greater than that of 2.8% to 
5.3% reported in the general population. 
These data suggest that maternal drug 
abuse and increased methadone dosage 
during pregnancy may predispose in- 
fants to the development of strabismus. 

(AJDC 1987;141:175-178) 


Tre fetus of the drug-dependent 
pregnant woman is inevitably ex- 
posed to the drugs used or abused by 
the mother and to the possibility of 
their toxic or addicting effects. The 
specific effects of these drugs on the 
fetus are determined by many factors, 
which include the nature of the drug 
and its accessibility to the fetus, gesta- 
tional age of the fetus at exposure, 
route and duration of exposure, dosage 
of the agent, maternal or fetal geno- 
type, other drugs consumed simulta- 
neously, and environmental factors.’ 
At Family Center of the Thomas 
Jefferson University Hospital, Phila- 
delphia, comprehensive care is pro- 
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vided for drug-dependent pregnant 
women and their infants. When rou- 
tine ophthalmologic examinations of 
the infants revealed an inordinate inci- 
dence of strabismus, a study was initi- 
ated to explore the possible relation- 
ship between prenatal drug addiction 
and the subsequent development of 
strabismus in the infants. 


SETTING: FAMILY CENTER 


The study population was drawn 
from infants born to women enrolled in 
Family Center between June 1982 and 
May 1985. Family Center of the 
Thomas Jefferson University Hospital 
is a comprehensive outpatient treat- 
ment program providing medical and 
addictive care and psychosocial serv- 
ices to drug-dependent pregnant 
women. The program offers all women 
a full range of obstetric-gynecologic 
services as well as neonatal and pedi- 
atric care for their children. 

Women who are either self-referred 
or referred from other drug programs 
in the area may be admitted to Family 
Center at any time during pregnancy. 
On admission, they are seen on a rou- 
tine basis in the hospital’s high-risk 
obstetric clinic until the time of deliv- 
ery. Following delivery, the women 
remain in the program for three 
months to four years, depending on 
individual circumstances. If opiate de- 
pendent, they are maintained on a 
regimen of methadone hydrochloride; 
if they are dependent on nonopiate 
substances, an attempt at detoxifica- 
tion is made. In addition to opiates, 
drugs abused by Family Center pa- 
tients include stimulants, tranquil- 
izers, barbiturates, and alcohol. 
Weekly urine analyses are conducted 
for all patients. For purposes of treat- 


ment and counseling, urine samples 
are screened for methadone and other 
drugs, including opiates, quinine, 
stimulants, benzodiazepines, barbitu- 
rates, and alcohol. 

Infants who exhibit the neonatal ab- 
stinence syndrome (NAS) are treated 
in the full-term or transitional care 
nursery of the hospital. Onset of with- 
drawal symptoms in infants exposed to 
narcotics in utero varies from minutes 
after birth to 2 weeks of age, but the 
majority of symptoms appear within 
72 hours. Factors that can influence 
the onset of NAS in individual infants 
include the type of drugs used by the 
mother, drug dosage, timing of the 
dose before delivery, character of la- 
bor, type and amount of anesthesia or 
analgesia during labor, maturity, nu- 
trition, and the presence of intrinsic 
disease in the infant.* The choice of 
treatment drugs for neonatal absti- 
nence is dependent on the type of drug 
exposure in utero. 

On discharge from the nursery, the 
infants of the drug-dependent women 
are followed up for five years to assess 
medical, neurologic, and developmen- 
tal status. Ophthalmologic evaluations 
are performed by physicians from the 
Department of Pediatric Ophthalmol- 
ogy at the Wills Eye Hospital in Phila- 
delphia. 


PATIENTS AND METHODS 


During a 36-month period, between June 
1982 and May 1985, a total of 40 infants were 
seen for ophthalmologic examinations 
shortly before discharge from the newborn 
nursery. Of these, 29 infants returned for 
six-month follow-up in the Department of 
Pediatric Ophthalmology of Wills Eye Hos- 
pital. Examinations of these infants are 
continuing at six-month intervals until age 
2 years and then again at 3 and 5 years of 
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Table 1.—Characteristics of 
Mothers of 29 Infants, 
by Diagnosis of Strabismus* 


Strabismus 


Absence 
(n= 22) 


Maternal 
Factors 


Age, y 
Gravida 
Parity 


No. of prenatal 
Clinic visits 


Presence 
(n=7) 


*All figures are reported as group means. 


age. If any ophthalmologic abnormality 
was suspect before the scheduled six- 
month evaluation, the infant was referred 
for evaluation at that time. 

Examination of the pupils and anterior 
segment, as well as dilated funduscopic 
examination, were performed at the initial 
newborn evaluation. During the six-month 
visit, infants underwent complete oph- 
thalmologic examinations, which included 
evaluation of vision, pupils, extraocular 
muscle movements, and muscle balance; 
examination of the anterior segment; cy- 
cloplegic refraction; and dilated fundu- 
scopic examination with indirect ophthal- 
moscopy. 

Following the diagnoses and for purposes 
of comparison, the 29 infants were divided 
into two groups: infants with (presence of) 
strabismus (n=7) and infants without (ab- 
sence of) strabismus (n=22). The groups 
were then compared on various maternal 
and neonatal characteristics. 

A comparison between the infants with 
and without strabismus on these factors 
was analyzed using the x° test of associa- 
tion, Student’s t test of differences between 
means, or Spearman’s p (a rank correlation 
measure), as appropriate. Statistical differ- 
ences were measured at or below the .05 
level of significance. 

Consent was obtained from each mother 
and procedures were followed in accord- 
ance with the Medical Records Depart- 
ment, the University Research Commit- 
tee, and the National Institute on Drug 
Abuse, Rockville, Md. 


RESULTS 


Of the 29 infants referred and ex- 
amined ophthalmologically, 16 were 
male and 13 were female. Strabismus 
was diagnosed in seven (24%) of the 
infants, four infants had esotropia 
(convergent deviation), and three had 
exotropia (divergent deviation). The 
mean age at diagnosis was 10.5 months 
(range, 6 to 12 months) for the eso- 
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Table 2.—Characteristics of 29 Infants, by Diagnosis of Strabismus 


Characteristic 
Sex, No. (%) of infants 
M 


F 
Mean birth weight, g* 
Mean gestational age, wk 
Mean head circumference, cm 


Size for gestational age, No. (%) of infants 
Appropriate 


Small 


Mean Apgar scores 
At 1 min 


At 5 min 
Premature births, No. (%) of infants* 


Treatment for neonatal abstinence syndrome, No. (%) of infants 


*P = .05 (significant). 


Strabismus 


Presence Absence 
(n=7) (n= 22) 
1 (14) 15 (6) 

6 (86) 7 (32) 

2692 2938 

37.1 38.6 

32.8 32.9 

7 (100) 21 (95) 

1 (5) 

8.0 7.9 

9.0 8.8 

1 (14) 1 (5) 

5 (71) 


16 (73) 


Table 3.—Methadone Dosage, by Diagnosis of Strabismus 


Dosage of Methadone Hydrochloride 
<40 mg/d, No. (%) of mothers 
>40 mg/d, No. (%) of mothers 
Mean, mg/d* 
*P = 04 (significant). 


tropic children and 15.0 months 
(range, 6 to 27 months) for the ex- 
otropic children. The mean age of the 
nonstrabismic group was 6.1 months. 

No significant differences between 
the strabismus and nonstrabismus 
groups were found with regard to ma- 
ternal age, race, gravidity, parity, or 
number of prenatal clinic visits (Table 
1). The majority of mothers had epi- 
dural, pudendal, or local anesthesia 
during labor, with no differences noted 
between the groups in type of anesthe- 
sia administered or obstetric compli- 
cations. Obstetric complications in- 
cluded maternal death following 
delivery (hemorrhage), cesarean sec- 
tion delivery, premature delivery, and 
cancer or pneumonia in the mother. At 
least one medical complication was 
seen in 12 (41%) of all infants. Neonatal 
complications included ABO blood 
type incompatibility and hyperbiliru- 
binemia, seizures, low birth weight 
and prematurity, respiratory distress, 
tachycardia, fetal failure to progress, 


Strabismus 





Presence Absence 
(n=7) (n= 22) 
1 (14) 12 (54) 
6 (86) 10 (46) 

47.1 38.9 


cyanosis, breech birth, meconiur 
staining, and intrauterine growth re 
tardation. There was a slightly highe 
incidence of neonatal complication 
(50%) among those with strabismus 
However, these differences were no 
significant, nor were there difference 
in gestational age of the infant, hea 
circumference measurements, Apga 
scores, or the necessity of treatmen 
for NAS (Table 2). 

The seven infants with a diagnosis ¢ 
strabismus had a mean birth weight ¢ 
2692 g, while the remaining 22 infant 
without strabismus showed a signifi 
cantly greater mean weight of 2938 | 
(P=.05) (Table 2). Birth weights c 
less than 2500 g occurred in two (29% 
of those with strabismus and in fou 
(18%) of those without strabismus. 

The mean methadone hydrochlorid 
dosage at the time of delivery fo 
mothers of infants with strabismu 
was 47.1 mg/d. For the mothers of th 
nonstrabismic infants, the mean dos 
age was 38.9 mg/d (P =.04) (Table 3) 
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-Table 4.—Maternal Drug Abuse During Pregnancy, by Diagnosis of Strabismus 


Heroin 

Marijuana 
Cocaine 
Benzodiazepines 
Amphetamines 
LSD/PCP 


Strabismus, 
No. (%) of Mothers* 


Absence 
(n=22) 


Presence 


(n=7) 


12 (55) 
3 (14) 
2 (9) 
6 (27) 
2 (9) 
1 (4) 


Codeine sulfate, hydromorphone hydrochloride (Dilaudid), or 


oxycodone hydrochloride with acetaminophen (Percocet) 


Other drugst 
P=.05t 


~ 230 cigarettes daily (>11 packs) 
=20 cigarettes daily (<1 pack) 
P=.05t 





3 (14) 
4 (18) 


13 (59) 


7 (100) 9 (41) 


1 (5) 
2 (9) 
3 (14) 
16 (73) 


*Percentages and total frequencies may exceed the number of subjects in each study group since 


many women were multiple-drug users. 


t“Other drugs” include glutethimide (Doriden), propoxyphene hydrochloride (Darvon), thioridazine 
hydrochloride (Mellaril), and doxepin hydrochloride (Sinequan). 


Significant. 


In addition to methadone mainte- 
nance during pregnancy, a majority of 
the women in both groups also used 
heroin, diazepam, marijuana, and/or 
amphetamines. The differences among 
the women in the use of these drugs 
are noted for both groups of mothers 
(Table 4). In utero exposure to diaze- 
pam, an antidepressant, was a more 
frequent occurrence in infants with 
strabismus. Further investigation into 
maternal drug use revealed that 
agents classified as “other” were more 
often used by mothers of strabismic 
infants (P=.05) The grouping of 
“other drugs” included several anti- 
depressant agents less frequently as- 
sociated with addiction and, in some 
cases, prescribed by the program’s 
psychiatrist for depression. 

Although all but one of the 29 women 
reported nicotine use during preg- 
nancy, smoking histories revealed that 
mothers of infants with strabismus 
smoked fewer cigarettes per day 
(P=.05) (Table 4). The incidence of 
alcohol use during pregnancy, re- 
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ported by seven (24%) of the women, 
was found to be decreased in the moth- 
ers whose infants were not strabismic, 
but this difference was not significant. 

Approximately 75% of the infants in 
each of the groups were treated for 
NAS. Although the average days of 
treatment (22 and 23 days) and length 
of hospital stay (26 days each) were 
similar for the two groups of infants, 
the number of days to control the 
symptoms of NAS was longer (6.5 vs 
3.5 days, P=.05) for the strabismic 
infants. (Median rather than mean was 
used to measure the average number 
of days to control for treatment and 
length of hospital stay and to correct 
for the upper extremes of the skewed 
data.) The incidence of both obstet- 
ric and neonatal complications was 
greater in strabismic infants; however, 
these findings failed to meet our pre- 
set level of significance (P=.05). 

A high negative correlation between 
infant birth weight and neonatal com- 
plications was found in strabismic in- 
fants (r= —.75; PS.01), but no sig- 


nificant correlation was found in in- 
fants without strabismus (r= — .19). 


COMMENT 


The prevalence of strabismus in 
childhood varies between 2.8% and 
5.3%.*" The 24% prevalence of strabis- 
mus in our study population of 29 in- 
fants exposed in utero to psychoactive 
agents is significantly higher 
(P<.01) than that reported in the gen- 
eral population. 

Most reports regarding the preva- 
lence of strabismus in childhood deal 
with older children. Among 38 000 
children aged 1 to 2.5 years, the overall 
prevalence of strabismus was 1.3%.° 
The mean age at diagnosis was 10.5 
months for the esotropic children and 
15 months for the exotropic children. 
Therefore, the 24% incidence of stra- 
bismus in the infants of drug-depend- 
ent women becomes an even more sig- 
nificant finding (P=.001). 

One of the most common types of 
esodeviation in childhood is accommo- 
dative esotropia. The average age of 
the patient at onset of this condition is 
2.5 years.* Because the mean age of 
infants in the nonstrabismic group was 
only 6.1 months, it is possible that in 
time and with a longer follow-up, addi- 
tional children in this group may yet 
develop accommodative esotropia. 

Strabismus has been reported to 
occur more frequently among children 
with low birth weight.” Our study data 
support this finding. The seven infants 
with strabismus had a mean birth 
weight significantly lower than the re- 
maining 22 infants had. Neonatal and 
obstetric complications were more 
common in the lower-birth-weight in- 
fants but only in the strabismus group. 
In addition, or perhaps for these rea- 
sons, symptoms of NAS took longer to 
control. 

Several studies have shown that in- 
fants born to mothers who smoke are 
small for gestational age.”® Even 
though the seven infants with strabis- 
mus had a lower mean birth weight, 
their mothers were somewhat lighter 
smokers (Table 4). 

Although the average maternal 
methadone dose during pregnancy was 
higher for infants with strabismus, the 
specific ocular influence of methadone 
is unknown. Studying the effects of 
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methadone on ocular abnormalities, 
Chavez and coworkers“ found that a 
significant proportion of infants with 
abnormalities of strabismus, nystag- 
mus, and ocular torticollis were those 
born to drug-dependent mothers 
maintained on higher (>20 mg/d) vs 
lower (<10 mg/d) dosages of meth- 
adone hydrochloride. Pertschuk and 
coworkers” documented the finding of 
methadone-staining cells in the retina 
of rat neonates born to methadone- 
tolerant mothers and the absence of 
these cells in the eyes of adult meth- 
adone-tolerant animals, as determined 
by the fluorescent antibody method. 
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These findings suggest that, at an 
early stage of retinal development, the 
relatively undifferentiated cells still 
retain sufficient neural characteristics 
to enable them to bind opiates. What 
effect the localization of methadone in 
the neonatal retina has on the visual 
system and specifically in the causa- 
tion of strabismus remains unclear. 
Our study suggests that infants 
born to drug-dependent women may 
be predisposed to the development of 
strabismus. The mechanisms by which 
this occurs, whether directly or in- 
directly, are unknown at this time. 
However, the increased occurrence of 
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Bone Mineral Content and Growth in 
Very-Low-Birth-Weight Premature Infants 


Does Bronchopulmonary Dysplasia Make a Difference? 


Frank R. Greer, MD, Ann McCormick, RN 


è it is reported that very-low-birth- 
weight (VLBW) infants with the compli- 
cation of bronchopulmonary dysplasia 
(BPD) are at high risk for metabolic bone 
disease and growth retardation. In a pro- 
spective study, we compared growth and 
bone mineral content (BMC) during the 
first year of life in 16 VLBW infants with 
BPD and 16 VLBW control infants. The 
BPD and control groups were matched 
for gestational age (28.2+0.8 vs 
28.4+1.2 weeks) and birth weight 
(986+158 vs 1037+147 g). Calcium, 
phosphorus, vitamin D, and energy 
intakes did not differ during the ini- 
tial 60-day period of hospitalization. At 
1 year of age, there were no significant 
differences in BMC (104.4+21.4 vs 
109.7+19.2 mg/cm), weight (7440+ 1090 
vs 7420+826 g), length (66.9+3.4 vs 
67.7+3.0 cm), or head circumference 
(45.1+1.5 vs 44.0+1.0 cm) between BPD 
and control groups. In both groups bone 
mineralization was delayed compared to 
the intrauterine curve for BMC. Growth 
was also delayed compared to the 
growth curves of Babson for premature 
infants during the first year of life. We 
conclude that for our study population, 
factors other than the presence or ab- 
sence of BPD are responsible for marked 
delays in bone mineralization and 
growth in VLBW premature infants. 

(AJDC 1987;141:179-183) 


[t has been reported that premature 
infants with the complication of 
bronchopulmonary dysplasia (BPD) 
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are at high risk for both metabolic bone 
disease and growth retardation during 
the first year of life.*’ This metabolic 
bone disease, often referred to as “the 
rickets of prematurity” or “the osteo- 
penia of prematurity,” has recently 
been reviewed elsewhere.'’ Over a 
two-year period, we prospectively 
followed up very-low-birth-weight 
(VLBW) premature infants diagnosed 
as having BPD for both growth and 
metabolic bone disease during the first 
year of life. We hypothesized that BPD 
would be a major factor in the delay of 
bone mineralization and growth in 
these VLBW infants. 


MATERIALS AND METHODS 
Population 


All of the infants who participated in our 
study were part of an ongoing study to 
evaluate the use of mother’s milk in VLBW 
infants (birth weight, <1300 g; gestational 
age, =30 weeks). Infants who were small 
for gestational age or had major congenital 
malformations were excluded from the 
study. When BPD was diagnosed, the in- 
fants were removed from the feeding study 
and followed up as a separate group. Bron- 
chopulmonary dysplasia was diagnosed 
when the following three criteria were met: 
(1) initial diagnosis of respiratory cistress 
syndrome, (2) supplemental oxygen re- 
quired for more than 30 days, and (€) chest 
roentgenographic evidence of BPD (eg, hy- 
perexpansion, interstitial densities, and 
focal emphysema).* 

Infants with BPD were paired with a 
control group of infants without BPD; they 
were matched for both birth weignt and 
gestational age. Of the 22 VLBW mfants 
who were diagnosed as having BPD during 
the study period, only 16 could be matched 
for birth weight and gestational age with a 
control infant. Signed, informed consent 
was obtained from the parents of all study 


infants. All study infants were white ex- 
cept for two black infants in the control 
group. Gestational age was determined by 
the date of the mother’s last menstrual 
period and corroborated by the Ballard 
examination for those infants with gesta- 
tional age greater than 27 weeks.° For those 
infants with gestational age less than or 
equal to 27 weeks, fetal ultrasound data 
were used when available as the second 
corroborator of gestational age. Infants 
were excluded from the study when the 
discrepancy between the two determina- 
tions of gestational age exceeded two 
weeks. One infant in the control group died 
of sudden infant death syndrome at 7 
months of age and therefore did not com- 
plete the study. Two infants in the BPD 
group did not keep follow-up appointments 
after the six-month visit. 


Photon Absorptiometry 


Bone mineral content (BMC) and bone 
width (BW) were measured by a photon 
absorptiometric system (Lunar Radiation 
Corp, Madison, Wis), in which a collimated 
photon beam 2 mm in diameter from a low- 
activity (iodine I 125) “spent source” (20 to 
50 mCi) was passed beneath the one-third 
distal radius of the left forearm.® A report 
of the accuracy, precision, and reproduci- 
bility of the system that we used in newborn 
infants has been published previously.’ Im- 
mediate reproducibility (without reposi- 
tioning the arm) for four to six scans per- 
formed for each determination of BMC and 
BW is very good with a mean coefficient of 
variation of 3.9% for BMC and 3.6% for 
BW.° The “repositioning error,” deter- 
mined by repeating measurements of BMC 
and BW after repositioning the arm, is 
small, as the correlation coefficients be- 
tween measurements before and after re- 
positioning of the arm were .97 for BMC 
and .95 for BW. Measurements of BMC 
were made within the first week of life and 
subsequently at 6 weeks, 3 months, 6 
months, and 12 months of age. 
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- Table 1. _—Mean Intakes for Infants With Bronchopulmonary Dysplasia (BPD) 
We and Control Infants 31 and 37 Weeks After Conception* 


1:1 £0.7 
1.5+0.5 


88 +21 
(370 +88) 


93 +84 


Ca, mmol/kg/d 
P, mmol/kg/d 


Energy, kcal/kg/d 
(kJ/kg/d) 


Vitamin D, IU/d 


1.4+0.9 
1.6+0.6 


84+18 
(353 + 76) 


137+ 132 


Control 
(m= 16)° 


3.0+0.9 
2.2+0.7 


121+19 
(508 + 80) 


440+ 105 


3.32 1.2 
2.4+0.9 


111+9 
(466 + 38) 


410+ 159 





*Values represent mean + SD. Ca indicates calcium; P, phosphorus. 


Miscellaneous 


Measurements of weight, length, and 
occipitofrontal head circumference were 
made at birth and at 6 weeks, 3 months, 6 
months, and 12 months of age under the 
direct supervision of one of us (A.M.). 
Length was measured using a single infant 
measuring board (Jim’s Instrument Manu- 
facturing Inc, Iowa City). Increase in 
weight, length, and head circumference 
was compared to the growth curves of Bab- 
son for low-birth-weight infants.’ Formula 
or human milk intakes were recorded daily 
during the period of hospitalization but 
could not be accurately measured after 
_ discharge from the hospital, particularly in 
the breast-fed infants. For all infants con- 
suming human milk, a 5% aliquot of each 
feeding over a 24-hour period was collected 
weekly during hospitalization for deter- 
mination of mineral and energy contents. 
The aliquots for a 24-hour period were 
pooled and frozen for later analysis. Breast 
milk calcium levels were measured by 
atomic absorption spectrophotometry.® 
Total phosphate level was determined by 
the method of Fiske and Subbarrow’ with 
prior wet ashing” using concentrated sulfu- 
ric acid, 30% hydrogen peroxide, and a 
micro-Kjeldahl method.*” Breast milk pro- 
tein concentration was estimated by mea- 
suring total nitrogen concentration using a 
micro-Kjeldahl method"” and by convert- 
ing total nitrogen concentration to protein 
concentration using a conversion factor of 
6.25. Total fat concentration in human milk 
was measured by the Roese-Gottlieb 
method.” 


Statistical Analysis 


Data analysis was performed using the 
Student paired and unpaired t tests where 
appropriate. Because of the possibility of 
spurious “significant” findings from multi- 
ple t tests, analysis of variance with re- 
peated measure was performed for the lon- 
gitudinal data to confirm all significant 
findings. Standard linear regression was 
used where appropriate. 
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RESULTS 


There were no significant differ- 
ences between the BPD and control 
groups in birth weight (986+158 
vs 1037+147g) or gestational age 
(28.2+0.8 vs 28.4+1.2 weeks) 
(mean+ SD). The groups did not differ 
with regard to sex or the incidence of 
the respiratory distress syndrome of 
newborn, which is diagnosed by a stan- 
dard scoring system in our nursery.“ 
Fifteen of the 16 infants with BPD 
initially received mechanical ventila- 
tion. Two of the 16 control infants 
received supplemental oxygen ther- 
apy for longer than 30 days, ie, 41 and 
42 days, respectively, but did not have 
roentgenographic findings consistent 
with BPD. The BPD group compared 
with the control group had a signifi- 
cantly (P<.001) higher number of days 
of assisted ventilation (85.5+24 vs 
7.1+5.5 days), supplemental oxygen 
therapy (141+115 vs 13+15 days), and 
hospitalization (97+24 vs 69+10 
days); however, there were no signifi- 
cant correlations between days of as- 
sisted ventilation, days of supplemen- 
tal oxygen therapy, length of hospital 
stay and BMC or weight at 12 months 
of age. Seven infants with BPD were 
discharged and received home oxygen 
therapy. Thirteen of 16 infants with 
BPD received long-term furosemide 
therapy (1 to 2 mg/kg/d) for a mean 
of 5.2+3.0 months (range, 1.5 to 12 
months). None of the controls was 
treated with furosemide. There was no 
significant correlation between dura- 
tion of furosemide therapy and BMC at 
12 months of age. 

Human milk or formula intakes did 
not differ between the two groups dur- 
ing the first 60 days of hospitalization 
when the intakes of the two groups 


were carefully documented and com- 
pared. All but four infants initially 
received total parenteral nutrition 
(TPN), which in our nursery supplies 
0.50 mmo! of calcium (Ca) and 2 mmol 
of phosphorus (P) per day. The dura- 
tion of TPN was 7.9+5.7 (mean+SD) 
days in the control group and 16.7+9.0 
days in the BPD group. Seven infants 
in the BPD group and six control in- 
fants received 90% or more of their ora! 
energy from their mother’s milk dur- 
ing the first two months of the study. 
Calcium and P supplements were used 
in 12 infants with BPD and ten control 
infants at the discretion of the attend- 
ing physician. Calcium and P supple- 
ments were provided as a high Ca/P- 
containing formula (Similic Special 
Care, 20 calories/28 g [84 J/28 g]) or 
direct oral supplements of Ca (calcium 
gluconate) and P (potassium phos- 
phate) were added to both human milk 
or standard formula. Of the 11 breast- 
fed infants, eight received Ca/P sup- 
plements. Supplementation was in- 
tended to increase the elemental Ca 
intake to 3.7 mmol/kg/d and the ele- 
mental P intake to 2.4 mmol/kg/d. 
Mean intakes of Ca, P, energy, and 
vitamin D at 31 and 37 weeks after 
conception are shown in Table 1. The 
paired ¢t test revealed no significant 
differences in intakes between the 
groups. After discharge from the hos- 
pital, four infants in the BPD group 
and two infants in the control group 
continued to receive Ca/P supple- 
ments. All infants received a daily 
supplement of 400 IU of vitamin D per 
day during the first year of life. One 
infant in each group was diagnosed as 
having the rickets of prematurity be- 
tween 3 and 4 months of age. The 
infant in the BPD group presented 
with multiple rib fractures, seen in a 
standard roentgenogram, and severe 
hypomineralization of bone, seen via 
standard radiography and photon ab- 
sorptiometry. The infant in the con- 
trol group, who was exclusively fed 
mother’s milk, developed cupping 
and flaring of the distal metaphyses 
of the long bones, severe bone hypo- 
mineralization, and a serum alka- 
line phosphatase level greater thar 
1000 IU/mL. Both infants were nor. 
mocaleemiec but hypophosphatemic 
(serum P levels, <4.02 mg/dL [<1.2 
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= Table 2.—Measurements of Bone Mineral Content (BMC), Weight, Length, and Occipitofrontal Head Circumference (OFC) 
in Infants With Bronchopulmonary Dysplasia (BPD) vs Control Infants During the First Year of Life* 














Birth 6 wk 3 mo 12 mo 
Controls BPD Controls BPD Controls BPD Controls BPD Controls BPD 
(n= 16) (n= 16) (n= 16) (n= 16) (n= 16) (n= 16) (n= 16) (n= 16) (n=15) (n=14) 
BMC, mg/cm 36.4+7.5 32.9+6.3 35.1+10.7 28.1+7.2 56.9+18.2 43.04129 71.7+20.7 65.4+11.7 109.7+19.2 104.4+21.4 
Weight, g 1037+147 986+158 1464+334 1275+227 3165+704 2834+610 5531+1242 4900+1051 7420+826 7440+1090 
Length cm 36.5+1.7 35.6+2.7 39.9+2.0 39.1+20 485+3.4 46.9+3.2 56.5+5.0 55.9+4.1 67.7+3.0 66.9+3.4 
OFC, cm 25.3+1.2 25.9+1.8 28.4+1.0 27.8+1.8 35.1+21 34.4+1.8 40.1+20 39.4+21 44.0+1.0  45.1+1.5 
*Values indicate mean +1 SD. 
this time. The Figure compares the 
12.0 weight of the two groups to the stan- 
11.0 dard Babson curve for weight in pre- 
Controls (n=16) mature infants for the first year of life. 
10:9 —-—— BPD (n=16) This curve is derived from the intra- 
9.0 uterine growth curve for preterm in- 
8.0 mm praan p fants and the extrauterine growth 
: ee | £1SD Zo curve for full-term infants.’ Both 
OOA sgl +2SD oe groups show considerable but nearly 
2 6.0 Jet equal growth delays in weight on this 
= E gil curve. The data for length and head 
5.0 Rae circumference for both groups show 
40 we G7 similar patterns when displayed on the 
N Babson curves for length and head 
A E S A eae circumference. 
2.0 sti Tt eee 
“apr = COMMENT 
1.0 m frre 
i. 4 6 a3 20 24 38 52 We were surprised to find no differ- 
(28) (30) (32) (34) (36) (40) (44) (48) (52) (66) (80) ences in BMC between these two 


Weeks Post Partum 
(Weeks After Conception) 
Changes in weight during first year of life in two groups of very-low-birth-weight premature 


infants compared with the intrauterine and extrauterine growth curve for weight as derived by 
Babson for premature infants.” BPD indicates bronchopulmonary dysplasia. 


mmol/L]). Both were treated success- 
fully with Ca/P supplements and con- 
tinued to receive vitamin D supple- 
ments of 400 IU/d. 

The results of the measurements of 
BMC during the first year of life are 
shown in Table 2. Though BMC of the 
left radius was generally less in BPD 
infants than controls, there was no 
statistically significant difference in 
BMC between the two groups at any 
time during the first year of life. There 
was a significant correlation between 
BMC and increasing postconceptional 
age in both BPD (r=.89) and control 
(r=.88) infants. We have previously 
reported that the BMC in full-term 
infants at birth is 90 mg/em.° In this 
study, a mean BMC of 90 mg/cm in both 
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BPD and control groups was not 
achieved until sometime between six 
and 12 months post partum. At 6 
months of age only two infants (both 
controls) had BMCs of 90 mg/cm or 
more. By 12 months of age, all but two 
infants in the control group and three 
infants in the BPD group had BMCs 
greater than 90 mg/cm. At 12 months 
of age, BMC correlated significantly 
with weight (r= .53, P<.01) and length 
(r=.52, P<.01) for infants in both 
groups. 

Table 2 also shows the changes in 
weight, length, head circumference, 
and BMC in the two groups during the 
first year of life. There were no statis- 
tical differences in the growth varia- 
bles between the two groups during 
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matched groups of VLBW premature 
infants during the first year of life. The 
absolute difference in BMC at 12 
months of age was 5.3 mg/cm, with 1 
pooled SD of 20.3 mg/cm (Table 2). We 
cannot rule out the possibility of a type 
II statistical error, and the power of 
the test for detecting a statistically 
significant difference in BMC at the 
P<.05 level at this point is poor (0.1). 
However, if we define a clinically sig- 
nificant difference as a difference in 
BMC of greater than or equal to 1 
pooled SD (=20.3 mg/cm), then the 
power of the test is good (0.8).” 

We had predicted that factors asso- 
ciated with the course and treatment 
of BPD (severe and prolonged respira- 
tory distress, fluid restriction with 
limited intakes of Ca and P, and in- 
creased renal Ca losses secondary to 
furosemide therapy) would have re- 
sulted in lower BMC for the BPD in- 
fants compared with the control in- 
fants. However, these data suggest 
that factors other than the presence or 
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absence of BPD are responsible for the 
low BMC seen in these infants. Ex- 
treme prematurity and its prolonged, 
complicated course may explain this 
finding. Since most of the skeletal ac- 
cretion of minerals in the fetus occurs 
during the last trimester of pregnancy, 
all of these infants were born with 
greatly reduced skeletal stores of Ca 
and P compared with term infants.’** 
The fetal skeletal accretion rate for Ca 
increases from 3.2 mmol/kg/d at 28 
weeks’ to 3.7 mmol/kg/d at 36 weeks’ 
gestation. During the period of hospi- 
talization, Ca intakes in these two 
groups of infants were nearly identical 
and appreciably less than those re- 
quired for intrauterine bone miner- 
alization.’** 

Furthermore, there were no signifi- 
cant differences in intakes of P, vita- 
min D, and energy in these two groups 
(Table 1). The low mineral intakes were 
due in part to the use of human milk in 
approximately 40% of the infants in 
each group.” 

Other studies using photon ab- 
sorptiometry have found low BMC in 
premature infants during the first ten 
weeks of life; however, they have not 
included a one-year follow-up re- 
port.” Significantly, infants in this 
study failed to achieve the BMC of full- 
term infants (90 mg/cm) until after 6 
months of chronologic age. We believe 
that this hypomineralization is pri- 
marily due to insufficient intakes of Ca 
and P, though it is possible that this 
disorder of the mineralization of cor- 
tical bone is due in part to a vitamin D 
deficiency. Although serum vitamin D 
levels were not measured in these in- 
fants, others have reported serum lev- 
els of 1,25-dihydroxyvitamin D, the 
most active metabolite of vitamin D, to 


1. Greer FR, Tsang RC: Calcium and vitamin 
D metabolism in term and low birth weight 
infants: Review of recent investigations. Peri- 
natology-Neonatology 1986;9:14-21. 

2. Koops BL, Abman SH, Accurso FJ: Outpa- 
tient management and follow-up of bronchopul- 
monary dysplasia. Clin Perinatol 1984;11:101-123. 

3. Greer FR: Bronchopulmonary dysplasia 
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plasia and Related Chronic Respiratory Disor- 
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4. Northway WH, Rosan RC, Porter DY: Pul- 
monary disease following respirator therapy of 
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be high in premature infants receiving 
similar amounts of vitamin D.* All 
infants in this study received the rec- 
ommended vitamin D intake for pre- 
mature infants of 400 IU/d*” through- 
out the first year of life once full oral 
feeds were achieved. 

We have previously reported that 
BMC correlates very well with both 
weight and length in preterm and full- 
term infants in the first few days of 
life." In the present study, as there was 
no difference in BMC between BPD 
and controls, one would expect that 
these two groups would not differ in 
growth variables during this same pe- 
riod (Figure, Table 2). Once again, as 
the data in Table 2 indicate, we cannot 
rule out the possibility of a type II 
error in the growth variables mea- 
sured. The absolute difference in 
weight at 12 months of age is very 
small—20 g, with 1 pooled SD of 958 g. 
The power of the test for detecting a 
statistically significant difference 
(P<.05) in weight between the two 
groups at this point is poor at 0.1, but if 
a clinically significant difference of 
greater than or equal to 1 pooled SD 
(=958 g) is utilized, then the power of 
the test is good at 0.8. Similarly, the 
power of the test for detecting 
clinically significant differences in 
length at 12 months of age (1 pooled 
SD=3.2 cm) and head circumference 
(1 pooled SD =1.25 em) is also 0.8. Our 
findings contradict those reports in 
the literature that ascribe growth re- 
tardation to the presence of BPD*** 
with poor nutritional intake and a 
greater expenditure of energy associ- 
ated with the severe pulmonary dis- 
ease.” An increased number of epi- 
sodes of respiratory infection during 
the first year of life have also been 
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Recurrent Otitis Media in 
the Fragile X Syndrome 


Randi J. Hagerman, MD; Debra Altshul-Stark, MA; Pamela McBogg, MD 


è Thirty prepubertal boys with fragile 
X syndrome (fra[X]) were evaluated ret- 
rospectively to document the incidence 
of recurrent otitis media by physician 
records. The number of documented 
otitis media infections in the first five 
years of life was statistically more than 
those of the normal male siblings and of 
unrelated, cytogenetically normal con- 
trols. Nineteen (63%) of the 30 boys with 
fra(X) experienced six or more otitis in- 
fections. Of the 30 boys with fra(X), 13 
(43%) were treated with polyethylene 
tubes or prophylactic antibiotics for per- 
sistent middie ear effusion. Males with 
fra(X) are at high risk for recurrent ear 
disease, which may exacerbate the cog- 
nitive, language, and behavior problems 
that exist in this syndrome. 

(AJDC 1987;141:184-187) 


cute otitis media is a common dis- 
ease in the pediatric population. 
Approximately one in three visits to 
the pediatrician in the first three years 
of life is for middle ear disease.’ In a 
longitudinal prospective study in Bos- 
ton, 71% of 2565 children had at least 
one episode of acute otitis media, and 
one third had experienced three or 
more episodes by 3 years of age.” An- 
other prospective study in Sweden 
demonstrated that half of 2404 chil- 
dren had one episode, and 18% had 
experienced more than four episodes 
of otitis by 5 years of age.’ 

Although otitis media is common in 
the general pediatric population, the 
incidence is even higher in certain 
ethnic groups such as Eskimos* and 
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Navajo Indians.° It has been sug- 
gested that these differences can be 
explained by differences in the length, 
width, and angle of the bony eusta- 
chian tube in various ethnic groups.’ 

Recurrent otitis media and hearing 
loss are also common in many genetic 
disorders, including Down syndrome.’ 
Schwartz and Schwartz have shown 
that the point incidence of middle ear 
disease was 67% in 38 children with 
Down syndrome. They postulated that 
the generalized hypotonia in Down 
syndrome may extend to the tensor 
muscle of velum palatini and cause 
eustachian tube dysfunction. Further 
studies by Downs’ and Balkany’ of 107 
patients with Down syndrome demon- 
strated both conductive (54%) and sen- 
sorineural (16%) hearing losses. 

A significant and persistent hearing 
loss in early childhood associated with 
recurrent or chronic otitis media will 
undoubtedly lead to language and aca- 
demic delays. However, the long-term 
effects of mild or fluctuating hearing 
loss associated with recurrent otitis 
with effusion is more controversial.”” 
Most of the evidence, however, sug- 
gests that the sequelae of recurrent 
otitis with effusion includes not only 
problems with speech articulation and 
language delays” but also aca- 
demic,“” cognitive,” and behavioral 
problems, including inattentiveness, 
impulsivity, and hyperactivity.” 

We have noticed that recurrent otitis 
media is a frequent finding in the medi- 
cal history of boys with fragile X syn- 
drome (fra[X]).° Brondum-Nielsen” 
has also noted frequent otitis in the 
case history of males with fra(X). The 
effect of frequent otitis infections is 
unknown; however, language delays 
are usually the first sign of develop- 
mental problems in these males.” 
The occasional male child with fra(X) 


with cognitive development in the low 
normal range will also demonstrate 
speech and language problems, includ- 
ing auditory processing deficits and 
cluttered speech.” Behavioral prob- 
lems, including inattentiveness and 
hyperactivity, have been frequently 
noted in males with fra(X)."*” Be- 
cause of the presence of language defi- 
cits and behavioral problems that are 
associated with chronic or recurrent 
otitis, we decided that a more careful 
analysis of the incidence of otitis media 
infections in males with fra(X) was 
warranted. 


METHODS 


All prepubertal boys with fra(X) born 
after 1975 who have been diagnosed or 
followed up clinically through the Child 
Development Unit of The Children’s Hospi- 
tal, Denver, were included in this study. 
The study was limited to prepubertal pa- 
tients because an accurate parental history 
concerning otitis and medical records to 
document the infections could be easily 
obtained only in the younger patients. The 
study group consisted of 30 boys with 
fra(X) with a mean age of 7 years. All 
patients were examined by one of the au- 
thors (R.J.H.), and all showed the presence 
of the fragile X chromosome in a cytoge- 
netic evaluation using folate deficient 
tissue culture media. The physical fea- 
tures, percent of lymphocytes with the 
fragile X chromosome, and family history 
for the prepubertal boys can be seen in 
Table 1. The physical traits listed are those 
commonly seen in patients with fra(X). 

Two control groups were assigned for 
this study. The first control group consisted 
of all prepubertal boys born after 1975 who 
were evaluated in the Child Development 
Unit between September 1985 and January 
1986 by the authors (P.M. or R.J.H.) be- 
cause of cognitive deficits and who had a 
chromosomal evaluation for fra(X) but 
demonstrated normal chromosomes. This 
control group, as seen in Table 2, included 
16 boys with a mean age of 6 years. 
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Patient/Age, y-mo Cytogeneticst Otitist Features Family History 
1/2-4 27/97 (28) 7 M. H, E Brother is retarded and fra(X) + 
2/3-10 12/50 (24) 10, PA E Family history is unremarkable 
3/4-8 17/100 (17) 4 HLE Brother is retarded and fra(X) + 
4/4-8 22/100 (22) 3 M, H, A Maternal cousin is fra(X) + 
5/4-11 19/100 (19) 4 ILE Retarded cousin, results of cytogenetic studies are pending 
6/5-4 13/100 (13) 13 C, P Female cousin is fra(X) + 
7/5-9 12/100 (12) 10 H, E Brother is retarded and fra(X) + 
8/6-0 14/100 (14) 6, PE (1) M H, C, E Retarded cousin, results of cytogenetic studies are pending 
9/6-2 28/100 (28) 9, PE (1) M. H, E Sister is fra(X) + 
10/6-3 16/100 (16) 1 ie Sister and mother are fra(X) + 
11/6-3 25/100 (25) 11, PE (2) M, H, C, P Results of family studies are pending 
12/6-9 7/100 (7) 7 M, H, C Results of cytogenetic studies are pending 
13/6-9 24/50 (48) 4 EG Several retarded cousins are fra(X) + 
14/7-3 4/20 (20) 3 M, H, P, E Retarded brother and several extended family members are fra(X) + 
15/7-4 25/100 (25) 10, PE (3) M, H, E, A Two sisters and three maternal cousins are fra(X) + 
16/7-5 13/50 (26) 12, PE (1); PA H, E One LD sister and one retarded brother are fra(X) + 
17/7-10 3/50 (6) 2 H Sister and mother are fra(X) + 
18/7-11 16/100 (16) 3 H, E, A Brother and mother are fra(X) + 
19/8-1 4/200 (2) 10, PA L Female cousin and sister are fra(X) + 
20/8-2 15/100 (15) 8, PE (3) H, E Two sisters and mother are fra(X) + 
21/8-8 22/100 (22) 9, PE (1) M, H, C, E Family history is unremarkable 
22/8-11 10/100 (10) 1 MH P EA Maternal cousin is retarded; maternal aunt is fra(X) + 
23/8-11 15/100 (15) 1 MH, PE Cousin is fra(X) + 
24/9-4 26/100 (26) 15, PA M, H, P, E Maternal cousin is retarded 
25/9-7 26/100 (26) 7, PE (2) C, E, A Adopted 
26/9-8 2/200 (1) 7 M, H, A Retarded cousin is fra(X) + 
27/9-11 2/100 (2) 1 E Mother is fra(X) + 
28/10-0 31/100 (31) 6, PA M, E Maternal uncle is retarded 
29/10-1 24/100 (24) 10, PE (2); PA HG PEL Mother, brother, and sister are fra(X) + 
30/10-1 11/100 (11) 6 M, H, E Sister and mother are fra(X) + 


*PA indicates prophylactic antibiotic therapy; PE, polyethylene tubes placed; M, macroorchidism, with a mean testicular volume greater than 2 SDs above that 
in age-matched normal persons; H, hyperextensible joints; C, cardiac anomalies, including echocardiographically proven mitral valve prolapse or findings 
suggestive of mitral valve prolapse on auscultation and/or aortic dilatation; P, pectus excavatum; E, large or prominent ears; A, highly arched palate; L, long 
narrow face; LD, learning disabled; and fra(X) +, fragile X chromosome-positive. 

+The first number indicates the total number of cells possessing the fragile X chromosome; the second number, the total number of cells examined for 
presence of the fragile X chromosome; and the number in parentheses, the overall percentage of cells that demonstrate the fragile X chromosome. Cytogenetic 
analysis was performed by Patricia Howard-Peebles, PhD, in patients 13 and 14 and at the Cytogenetics Laboratory, University of Virginia Hospitals, 
Charlottesville, in patient 17. 

+Parenthetical numbers indicate the number of times that PE tubes were placed. 


The second control group consisted of all 
normal male siblings of the study patients 
with fra(X). Normal male siblings were 
chosen to control for the genetic predisposi- 
tion (other than the fragile X gene) for 
recurrent otitis media and for social envi- 
ronmental factors.*” The normal male sib- 
lings had normal physical and cognitive 
development and did not show physical or 
behavioral features of fra(X). This control 
group, as seen in Table 2, included 13 boys 
with a mean age of 6 years. Socioeconomic 
status was evaluated for subjects in all 
three groups and was assigned based on 
Hollingshead’s” Four Factor Index of Social 
Status. 

A retrospective accounting of otitis me- 
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dia infections in the first five years of life 
was carried out for all control and study 
patients. All otitis infections of more than 
one for each patient were documented by 
written medical records from the physician 
who saw the child at the time of the otitis 
infection. Both acute and serous otitis me- 
dia infections were included in the count 
only if they were treated with an antibiotic 
for at least ten days. Recurrent disease 
after 14 days was included as a second 
infection only if a second course of antibiot- 
ics was given. The insertion of polyethylene 
(PE) tubes and the daily use of prophylactic 
antibiotics for at least six weeks were also 
documented by medical records. The age of 
5 years was used as a cutoff for study par- 


ticipants because the frequency of otitis 
media infections will often taper after 5 
years of age,” and the sequelae, particu- 
larly in the language area, appear to be 
related to fluctuating hearing loss associ- 
ated with infections in the first five years of 
life.” 

Cytogenetic studies were performed on 
peripheral blood lymphocytes cultured un- 
der folate-deficient conditions using two 
separate tissue culture media, 199 and 
McCoy’s modified medium with the addi- 
tion of 5-fluoro-2'-deoxyuridine (F UdR). In 
most cases of fra(X), at least 100 G-banded 
metaphases were analyzed for the presence 
of the fragile site at Xq27.3 and any other 
cytogenetic abnormality at the Cytoge- 
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Boys with fra(X) 
Normal male siblings 
Unrelated, cytogenetically normal boys 


No. (%) of 
Patients With 
=6 Otitis 
infections 


19 (63) 
2 (15) 
6 (38) 


Mean No. of 
Otitis 
Episodes 


Mean 
Age, yt 





No. (%) of 
Patients With 
PE Tubes 
and/or PA 


13 (43) 
1 (8) 
5 (31) 


Mean SES 


*PA indicates prophylactic antibiotics; PE, polyethylene; SES, socioeconomic status; and fra(X), fragile X syndrome. 
tThe difference in the mean ages in each group is not statistically significant (P = 0.17). 
+The boys with fra(X) have a significantly higher SES than unrelated, cytogenetically normal boys (P = .0059), but there was no significant difference between 
boys with fra(X) and normal siblings; see the text for discussion. 


netics Laboratory of The Children’s Hospi- 
tal, Denver. All boys with low-expressing 
fra(X) (<5% expression) were confirmed 
by documentation of the fragile site in other 
family members. The unrelated controls 
with negative cytogenetic studies all had at 
least 100 cells analyzed for the presence of 
the fragile X chromosome. 


RESULTS 


The total number of otitis media 
infections for each patient was com- 
pared for each of the three groups, 
using the Wilcoxon rank sum test. 
Patients with fra(X) were found to 
have significantly more events of otitis 
media than their normal siblings 
(P<.01). Patients with fra(X) also had 
signfiicantly more infections than 
the cytogenetically normal, unrelated 
control patients (P<.05). Patients 
with fra(X) indeed proved to be a high- 
risk group for not only recurrent otitis 
media but also persistent effusion, 
which can lead to sequelae of middle 
ear disease. 

Because recurrent otitis media is 
often treated with either long-term 
prophylactic antibiotic therapy or in- 
sertion of PE tubes, a comparison of 
those subjects who received one or 
both of these treatments was made. A 
x’ analysis demonstrated that patients 
with fra(X) experienced significantly 
more treatments with prophylactic an- 
tibiotics and/or insertion of PE tubes 
than their normal siblings (P<.05) 
but not more than the unrelated, cyto- 
genetically normal controls (P = 0.42). 
Nineteen (68%) of the patients with 
fra(X) had six or more infections, 
which placed them in a high-risk cate- 
gory for frequent effusion and se- 
quelae from otitis media.”” This was 
significantly different from the normal 
siblings, of whom two (15%) of 13 boys 
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had six or more infections (P<.004), 
but not statistically different from the 
unrelated, cytogenetically normal con- 
trols, of whom six (38%) of 16 boys had 
six or more infections (P =.09). 

A lower socioeconomic status has 
been associated with an increased 
number of otitis media infections.” 
However, in this study, families in 
whom fra(X) occurred had a statis- 
tically higher socioeconomic status 
than the unrelated cytogenetically 
normal control group (P<.01). This 
information makes the finding of a 
larger number of otitis infections in 
boys with fra(X) compared with con- 
trols even more significant. 


COMMENT 


The documentation of otitis in a ret- 
rospective study such as this is not 
perfect, but at least trends can be 


seen, which suggest the need for more - 


accurate prospective studies. Many of 
the mothers of boys with fra(X) stated 
that infections occurred more fre- 
quently than what could be docu- 
mented by the available physician rec- 
ords either because a physician had 
retired and records were unavailable 
or the child was not seen by a physician 
at the time of infection. Therefore, 
documentation of the otitis infections 
in boys with fra(X) is underestimated 
according to mothers’ histories. Also, 
there are a significant number of otitis 
episodes that may be asymptomatic. 
Marchant et al” have found that over 
40% of initial episodes of otitis media 
are asymptomatic and that over 20% of 
subsequent episodes may be asympto- 
matic. In addition, more than 40% of 
children with otitis have persistent ef- 
fusion in the middle ear that lasts for 
weeks after antibiotic treatment.” 
This persistent middle ear fluid is the 


cause of a fluctuating hearing loss of 16 
to 40 dB in over 90% of patients.* Al- 
though the fluctuating hearing loss is 
impossible to document in a retrospec- 
tive study, the number of otitis media 
infections demonstrates the chronicity 
of the problem. The association be- 
tween the number of prior otitis media 
infections and the presence of per- 
sistent otitis media with effusion has 
been made.” The risk for persistent 
otitis media with effusion is seven times 
normal with two infections, eight 
times normal with three to six infec- 
tions, and 165 times normal with more 
than six episodes of otitis media.” 

In our study, the majority of pre- 
pubertal boys with fra(X) demon- 
strated recurrent otitis media, and asa 
group they had a significantly greater 
number of otitis episodes than their 
normal male siblings and an unre- 
lated control group. Possible reasons 
for this finding include connective- 
tissue dysplasia and hypotonia, which 
have been documented in fra(X). These 
features may cause a floppier eusta- 
chian tube that collapses more readily, 
preventing adequate drainage of the 
middle ear. Also, the craniofacial 
structure in fra(X) includes a long nar- 
row face and a high-arched palate. 
Although this is seen less frequently in 
prepubertal boys, it may cause subtle 
changes in the angle of the eustachian 
tube, which may affect drainage from 
the middle ear. One patient with fra(X) 
also demonstrated transient hypo- 
gammaglobulinemia, which would 
predispose him to further infection, 
although this finding can also be a sec- 
ondary effect of chronic infection.™ 
Further studies should be done in fre- 
quently infected males with fra(X) to 
clarify whether dysfunction of the im- 
mune system is common. 
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The unrelated, cytogenetically nor- 
nal boys had more otitis infections 
han the normal siblings but fewer 
han the boys with fra(X). This unre- 
ated control group also had increased 
ncidences of six or more infections, 
nsertion of PE tubes, and use of pro- 
yhylactic antibiotics, which were 
ower than in boys with fra(X) but not 
statistically significant. However, 
‘hese controls were evaluated cytoge- 
1etically because they demonstrated 
tognitive deficits, usually with lan- 
ruage problems, which makes them 
zart of a clinical group more likely to 
yave had recurrent otitis. They also 
ften demonstrated facial characteris- 
ics that suggested fra(X) (this was 
why chromosomal testing was done in 
the first place), and this may have also 
oredisposed them to eustachian tube 
lysfunction. Last, the socioeconomic 
status was lower in the unrelated con- 
‘rol group, which may also predispose 
chem to otitis.” 

The boys with fra(X) demonstrated 
nattentiveness, hyperactivity, and 
anguage delays. Perhaps a careful 
avaluation of the language and behav- 
oral problems of males with fra(X) and 
recurrent otitis compared with males 
with fra(X) without otitis will help to 
clarify whether recurrent otitis has 
axacerbated the developmental and 
oehavioral problems that are consid- 
ared intrinsic to the syndrome. Be- 
cause most males with fra(X) suffer 
from significant language deficits and 
attentional problems, which have also 
been identified as sequelae to recur- 
rent otitis, it would seem reasonable to 
treat the recurrent otitis most vig- 
orously in fra(X). Such treatment 
would help to avoid these sequelae, 
which can be devastating when com- 
bined with the cognitive deficits that 
are always present in affected males. 
Saxon and Witriol® have postulated a 
similar effect in Down syndrome, that 
is, auditory problems may affect the 
overall intellectual abilities. Libb et 
al* have shown a strong correlation 
between abnormal tympanograms and 
lower IQ scores in Down syndrome, 
and they recommend increased atten- 
tion to otologic care in these patients. 

Vigorous treatment of recurrent oti- 
tis with effusion includes the use of PE 
tubes or prophylactic antibiotics to 
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alleviate the fluctuating hearing loss 
associated with persistent effusion. 
Future prospective studies in males 
with fra(X) are necessary to carefully 
document the persistence of effusion 
and the development of language and 
attentional skills. The effects of vig- 
orous intervention can then be appre- 
ciated in the otitis-prone male with 
fra(X) so that his highest cognitive 
potential can be reached. 
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ONLY 
THREE DAYS 
AGO THIS BABY 
AS IN TROUBLE 

WITH RSV. 


























TODAY HE’S 
GOING HOME. 


Virazole 


HELPED MAKE IT 
HAPPEN. 


VIRAZOLE: A 
REVOLUTION IN THE 
TREATMENT OF RSV 


Last year, the introduction of 
Virazole significantly improved 
the odds against RSV. For the first 
time, Virazole made it possible 

to treat the disease, not just the 
symptoms. The results in some 
cases have been lifesaving. In 
many other instances, the sever- 
ity of the clinical manifestations of 
RSV have been markedly reduced 
by the third day of treatment. 


RSV: THE 
LIKELY CAUSE OF 
BRONCHIOLITIS 
AND PNEUMONIA 
IN INFANTS' 


Rapid diagnostic proce- 
dures (2 to 5 hours) now 
make it possible to con- 
firm your diagnosis of 



















RSV in infants who are suffering 
from lower respiratory disease. 
Virazole makes it possible for 
you to treat these infants quickly 
and successtully. 


RECENT STUDY‘ 
FURTHER 
DEMONSTRATES 
EFFECTIVENESS 
OF VIRAZOLE 
(RIBAVIRIN) 
THERAPY IN RSV 


Hall and associates measured 
the effects of Virazole therapy in 
the treatment of RSV disease in 
a group of 53 infants, including 
infants with underlying disease. 
“The rate of improvement in 
the illness severity 
score was signifi- 
cantly greater 
in the 
ribavirin 
patients 
between 
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Percent improvement in illness severity score 
from start to end of therapy in infarts with RSV 
infection who received ribavirin compared 
with those who received placebo for total 
group of infants (left two bars) and for those 
infants with congenital heart disease (CHD) 
and bronchopulmonary dysplasia (BPD) 
(right two bars) .4 





day | and each subsequent 

day of therapy. ..the difference 

in improvement between the 
ribavirin- and placebo-treated 
patients was most noticeable dur- 
ing the first 24 hours of therapy. In 
infants with bronchopulmonary 
dysplasia and congenital heart 
disease, this may be particularly 
important in preventing the cas- 
cade of complications that are 
more likely to ensue because of 
the underlying disease.?*. . . Sig- 
nificantly greater improvement 
was also demonstrated in their 
arterial blood gas values and in 
the amount of virus shed.’ 





Improvement 


Lu 
© 
A 
<L 
ks 
© 
= 


DAY DAY 
1 TO 2) 2104 


TOTAL GROUP IINFANTS WITH 
OF INFANTS CHD/BPD 
(26) (13) 


W Ribavirin Patients W Placebo Patients 


«Worsening 








Percent improvement in illness severity score 
from day | today 2and from day 2 today 4 in 
infants with RSV infection who received 
ribavirin compared with those who received 
placebo for total group of infants (left bars) 
and for those infants with congenital heart 
disease (CHD) and bronchopulmonary dys 
plasia (BPD) (right bars) .4 
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Please see prescribing information on next page for warnings and contraindications. 


VITAZOIC 
(Ribavirin) 


iyophiltzed for aerosol ad mints ration 


PRESCRIBING 
INFORMATION 


WARNING: RIBAVIRIN AEROSOL 
SHOULD NOT BE USED FOR 


TATION OF THE DRUG IN THE RES- 
PIRATORY EQUIPMENT MAY 
INTERFERE WITH SAFE AND 
EFFECTIVE VENTILATION OF THE 
PATIENT. Conditions for safe use with 
a ventilator are still in development. 

Deterioration of respiratory function 
has been associated with ribavirin use 
in infants, and in adults with chronic 
obstructive lung disease or asthma. 
Respiratory function should be care- 
fully monitored during treatment. If 
initiation ofribavirin aerosol treatment 
appears to produce sudden deteriora- 
tion of respiratory function, treatment 
should be stopped and re-instituted 
only with extreme caution and continu- 
ous monitoring. 

Although ribavirin is not indicated in 
adults, the physician should be aware 
that it is teratogenic in animals (see 
CONTRAINDICATIONS). 





DESCRIPTION: 


Virazole®ribavirin) Aerosol, an antiviral 
drug, is a sterile, lyophilized er to be 
reconstituted for aerosol administration. 
Each 100 mi glass vial contains 6 grams of 
ribavirin, and when reconstituted to the 
recommended volume of 300 ml withsterile 
water for injection or sterile water for 
inhalation (no preservatives added), will 
contain 20 mg/ml ribavirin, pH approxim- 
ately 5.5. Aerosolization is to be carried out 
in a SPAG-2 nebulizer only. 

Ribavirin is 1-beta-D-ribofuranosy]-1,2,4- 
triazole-3-carboxamide, with the following 
structural formula: 

Ribavirin, a synthetic 
nucleoside, is a stable, 
white, crystalline com- 
pound with a maximum 
solubility in water of 142 
mg/ml at 25°C and with 
only a slight solubility in 
ethanol. The empirical 
formula is C,H,,N,O, and 
the molecular weight is 
244.2 Daltons. 


CLINICAL PHARMACOLOGY: 
Antiviral effects: 


Ribavirin has antiviral inhibitory activity 
in vitro against respiratory syncytial virus, 
influenza virus, and herpes simplex virus. 
Ribavirin is also active against respiratory 
syncytial virus (RSV) in experimentally 
infected cotton rats.? 

In cell cultures, the inhibitory activity of 
ribavirin for RSV is selective. The mecha- 
nism of action is unknown. Reversal of the 
in vitro antiviral activity by guanosine or 
xanthosine suggests ribavirin may actasan 
analogue of these cellular metabolites. 


Immunologic effects: 


Neutralizing antibody responses to RSV 
were decreased in ribavirin treated com- 
pared to placebo treated infants.* Theclinical 

cance of this observation is unknown. 
In rats, ribavirin resulted in lymphoid 
atrophy of thymus, spleen, andlymph nodes. 
Humoral immunity was reduced in guinea 
pigs and ferrets. Cellular immunity wasalso 
mildly depressed in animal studies. 


Microbiology: 


Several clinical isolates of RSV were evalu- 
ated for ribavirin susceptibility by plaque 
reduction in tissue culture. Plaques were 
reduced 85-98% by 16yg/m1; however, 
plaque reduction varies with the test system. 
The clinical significance of these data is 
unknown. 
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Pharmacokinetics: 


Assay for ribavirin in human materials is 
by aradioimmunoassay which detects riba- 
virin and at least one metabolite. 

Ribavirin administered by aerosol is 
absorbed systemically. Four pediatric 
patients inhaling ribavirin aerosol adminis- 
tered by face mask for 2.5 hourseach day for 
3 days had plasma concentrations ranging 
from 0.44 to 1.55 uM, with a mean concen- 
tration of 0.76 uM. The plasma half-life was 
reported to be 9.5 hours. Three pediatric 
patients inhaling ribavirin aerosol adminis- 
tered by face mask or mist tent for 20 hours 
each day for 5 days had concentra- 
tions ranging from 1.5 to 14.3 aM, witha 
mean concentration of 6.84M. 

It is likely that the concentration of riba- 
virinin respiratory tract secretionsismuch 
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of th e route of administration. 

The bioavailability of ribavirin aerosol is 
unknown and may depend on the mode of 
aerosol delivery. After aerosol treatment, 
peak plasma concentrations are less than 
the concentration that reduced RSV plaque 
formation in tissue culture by 85 to 98%. 
After aerosol treatment, respiratory tract 
secretions are likely to contain ribavirin in 
concentrations many fold higher than those 
required to reduce plaque formation. How- 
ever, RSV is an intracellular virus and serum 
concentrations may better reflect intracel- 
lular concentrations in the respiratory tract 
than respiratory secretion concentrations. 

In man, rats, and rhesus monkeys, accum- 
ulation of ribavirin andor metabolites in the 
red blood cells has been noted, plateauing in 
red cells in man in about 4 days and gradu- 
ally declining with an apparent half-life of 40 

The extent ofaccumulation ofribavirin 
following inhalation therapy is not well 
defined. 


INDICATIONS AND USAGE: 


Ribavirin aerosol is indicated in the 
treatment of carefully selected hospitalized 
infants and young children with severe lower 
respiratory tract infections due to respira- 
tory syncytial virus (RSV). In two placebo 
controlled trials in infants hospitalized with 
RSV lower respiratory tract infection, riba- 
virin aerosol treatment had a therapeutic 
effect, as judged by the reduction by treat- 
ment day 3 of severity of clinical manifesta- 
tions of disease.*** Virus titers in respiratory 
secretions were also significantly reduced 
with ribavirin in one of these studies.* 

Only severe RSV lower respiratory tract 
infection is to be treated with ribavirin 
aerosol. The vast majority of infants and 
children with RSV infection have no lower 
respiratory tract disease or have disease that 
is mild, self-limited, and does not require 
hospitalization or antiviral treatment. Many 
children with mild lower respiratory tract 
involvement will require shorter hospitaliza- 
tion than would be required fora full course 
of ribavirin aerosol (3 to 7 days) and should 
not be treated with the drug. Thus the deci- 
sion to treat with ribavirin aerosol should be 
based on the severity of the RSV infection. 

The presence of an underlying condition 
such as prematurity or cardiopulmonary 
disease may increase the severity of the 
infection and its risk tothe patient. High risk 
infants and young children with these 
underlying conditions may benefit from 
ribavirin treatment, although efficacy has 
been evaluated in only a small number of 
such patients. 

Ribavirin aerosol treatment must be 
accompanied by and does not replace stan- 
dard supportive respiratory and fluid 
management for infants and children with 
severe respiratory tract infection. 


Diagnosis: 

RSV infection should be documented by a 
rapid ostic method suchas demonstra- 
tion of viral antigen in respiratory tract 
secretions by immunofluorescence®** or 
ELISA‘ before or during the first 24 hours of 
treatment. Ribavirin aerosol is indicated 
only for lower respiratory tract infection due 
to RSV. Treatment may be initiated while 
awaiting rapid diagnostic test results. How- 
ever, treatment should not be continued 
without documentation of RSV infection. 


CONTRAINDICATIONS: 


Ribavirin is contraindicated in women or 
girls who are or may become pregnant 
during exposure to the drug. Ribavirin may 
cause fetal harm and syncytial 
virus infection is self-limited in this 
population. Ribavirin is not completely 
cleared from human blood even four weeks 
after administration. Although there are no 
pertinent human data, ribavirin has been 
found to be teratogenicand/orembryoletha! 
in nearly all species in which it has been 
tested. Teratogenicity was evident after a 
single oral dose of 2.5m in the hamster 
and after daily oral doses of 10 mg/kg in the 
rat. Malformations of skull, palate, eye, jaw. 
skeleton, and gastrointestinal tract were 
notedinan studies. Survival of fetuses 
andoffspring was reduced. The drug causes 
embryolethality in the rabbit at daily oral 
dose levels as low as 1 mg/kg. 


WARNINGS: 


Ribavirin administered by aerosol pro- 
duced cardiac lesions in mice and rats after 
30 and 36m , respectively, for 4 weeks. 
andafter administration in monkeysat 
120 and rats at 154 to 200 mg/kg for 1 to 6 
months. Ribavirin aerosol administered to 
developing ferrets at 60 mg/kg for 10 or 30 
days resulted in inflammatory and possibly 
emphysematous changes in the lungs. Pro- 
liferative changes were seen at 131 mg/kg for 
30 days. The significance of these findings 
to human administration is unknown. 

Ribavirin lyophilized in 6 gram vials is 
intended for use as an aerosol only. 


PRECAUTIONS: 


General: 


Patients with lower respiratory tract infec- 
tion due to respiratory syncytial virus 
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to respiratory and fluid status. 


Drug Interactions: 


Interactionsofribavirin withother drugs 
such as digoxin, bronchodilators, other 
antiviral agents, antibiotics, or anti- 
metabolites not been evaluated. Inter- 
ference by ribavirin with laboratory tests has 
not been evaluated. 


Carcinogenesis, mutagenesis, impair- 
ment of fertility: 


Ribavirin induces cell transformation in 
an in vitro mammalian system (Balb/C 3T3 
cell line). However, in vivo carcinogenicity 
studies are incomplete. Results thus far, 
though inconclusive, suggest that chronic 
feeding of ribavirin to rats at dose levels in the 
range of 16-60 mg/kg body tcaninduce 
benign mammary, pancreatic, pituitary and 
adrenal tumors. 

Ribavirin is mutagenic to mammalian 
(L5178Y) cellsin culture. Results of microbial 
mutagenicity assays andadominant lethal 
assay (mouse) were negative. 

Ribavirin causes testicular lesions 
(tubular atrophy) in adult rats at oral dose 
levels as low as 16 mg/kg/day (lower doses not 
tested), but fertility of ribavirin-treated 
animals (male or female) has not been 
adequately investigated. 


Pregnancy: 

Teratogenic Effects: Pregnancy Category 
X. See “Contraindications” section. 

Nursing Mothers: Use of ribavirin aerosol 
in nursing mothers is not indicated because 
RSV infection is self-limited in this popula- 
tion. Ribavirin is toxic to lactating animals 
and their offspring. It isnot known whether 
the drug is excreted in human milk. 


ADVERSE REACTIONS: 


Approximately 200 patients have been 
treated with ribavirin aerosol in controlled 
or uncontrolled clinical studies. 

Pulmonary function significantly deter- 
iorated during ribavirin aerosol treatment in 
six of six adults with chronic obstructive 
lung disease and in four of six asthmatic 
adults. Dyspnea and chest soreness were 
also reported in the latter group. Minor 
abnormalities in pulmonary function were 
also seen in healthy adult volunteers. 

Several seriousadverse eventsoccurred in 
severely ill infants with life-threatening 
underlying diseases, many of whom 
required assisted ventilation. The role of 
ribavirin aerosol in these events is indeter- 
minate. The following events were associated 
with ribavirin use: 


Pulmonary: Worsening of respiratory status, 
bacterial pneumonia, pneumothorax, 
apnea, and ventilator dependence. 


Cardiovascular: Cardiac arrest, hypoten- 
sion, and digitalis toxicity. 

There were 7 deaths during or shortly after 
treatment with ribavirin aerosol. No death 
was attributed to ribavirin aerosol by the 
investigators. 

Some subjects requiring assisted ventila- 
tion have experienced serious difficulties, 
which may jeopardize adequate ventilation 
and gas exchange. Precipitation of drug 
within the ventilatory apparatus, including 
the endotracheal tube, has resulted in 
increased positive end expiratory pressure 
and increased positive inspiratory pressure. 
Accumulation offluid in tubing (“rain out") 
has also been noted. 

Although anemia has not been reported 
with use of the aerosol, it occurs frequently 
with oral and intravenous ribavirin, and 
most infants treated with the aerosol have 
not been evaluated 1 to 2 weeks post-treat- 
ment when anemia is likely to occur. 
Reticulocytosis has been reported with 
aerosol use. 

Rash and conjunctivitis have been asso- 
ciated with the use of ribavirin aerosol. 


Overdosage: 

No overdosage with ribavirin by aerosol 
administration has been reported in the 
human. The LDgs» in mice is 2 gm orally. 
Hypoactivity and gastrointestinal symp- 
toms occurred. In man, ribavirin is seques- 
tered in red blood cells for weeks after dosing. 


DOSAGE AND ADMINISTRATION 


Before use, read thoroughly the Viratek 
Small Particle Aerosol Generator (SPAG) 
Model SPAG-2 Operator's Manual for small 
particle aerosol generator operating 
instructions. 

Treatment was effective when instituted 
within the first 3 daysofrespiratory 
virus lower respiratory tract infection.’ 
Treatment early in the course of severe lower 
respiratory tract infection may be necessary 
to achieve efficacy. 

Treatment is carried out for 12-18 hours 
Ree ee 
andis ofatotal treatment program. The 
cashed toan infant oxygen hood 
from the SPAG-2 aerosol . Adminis- 
tration by face mask or oxygen tent may be 
necessary ifa hood cannot be employed (see 
SPAG-2 manual). However, the volume of 
distribution and condensation area are 
larger ina tent and efficacy of this method of 





inonlya number of patients. Ribavirin 
aerosol is not to be administered with any 
other aerosol generating device or together 
with other aerosolized medications. Riba- 
virin aerosol should not be used for patients 
requiring simultaneous assisted ventilation 
(see Boxed Warnings). 

Virazole is supplied as 6 grams of lyophil- 
ized drug per 100 mi vial for aerosol 
administration only. By sterile technique, 
solubilize drug with sterile USP water for 
injection or inhalation in the 100 ml vial. 
Transfer to the clean, sterilized 500 ml 
widemouth Erlenmeyer flask (SPAG-2 
Reservoir) and further dilute to a final 
volume of 300 ml with sterile USP water for 
injection or inhalation. The final concentra- 
tion should be 20 mg/ml. Important: This 
water should not have hadany antimicrobial 
agent or other substance added. The solu- 
tion should be inspected visually for partic- 
ulate matter and discoloration prior to 
administration. Solutions that have been 
placed in the SPAG-2 unit should be dis- 
cardedat least every 24 hoursand when the 
liquid level is low before adding newly 
reconstituted solution. 

Using the recommended drug concentra- 
tion of 20 mg/ml ribavirin as the startin 
solution in the drug reservoir of the SPA 
unit, the average aerosol concentration for 
a 12 hour period would be 190 micrograms/ 
liter (0.19 mg/l) of air. 


HOW SUPPLIED: 


Virazole® (ribavirin) Aerosol is supplied in 
100 ml glass vials with 6 grams of sterile, 
lyophilized drug which is to be reconstituted 
with 300 ml sterile water for injection or 
sterile water for inhalation (no preservatives 
added) and administered only by a small 
particle aerosol generator (SPAG-2). Vials 
containing the lyophilized drug powder 
should be stored in a dry place at 15-25°C 
(59-78°F). Reconstituted solutions may be 
stored, under sterile conditions, at room 
temperature (20-30°C, 68-86°F) for 24 
hours. Solutions which have been placedin 
the SPAG-2 unit should be discarded atleast 
every 24 hours. 
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MEET US 
BY THE BAY 


Spring Session 
May 9-14, 1987 





The American 
Academy of 
Pediatrics’ 1987 
Spring Session is a 
focal point for 
pediatricians 
committed to 
excellence. The 
educational 
programs offered will 
expose participants 
to new ideas and 
developments in our 
rapidly changing 
profession. 

Over 100 sessions presented 
by distinguished faculty 
provide a comprehensive 
picture of the medical, social 


and practice issues of 
pediatrics in 1987. 


Meeting highlights include: 


Leonard L. Bailey on Infant 
Heart Transplantation 


Abigail English on Legal 
Considerations in Adolescent 
Health 


Martha Bushore on 
Pediatric Emergencies 


Arthur J. Ammann and 
Diane Wara on AIDS In 
Children 


James G. Garrick on Sports 
Medicine 1987 


Edward J. Saltzman on 
Advanced Office 
Management 


What better place to attend 
AAP’s 1987 Spring Session 
than “America’s Favorite 
City,” San Francisco. Known 
for its cultural diversity, 
climate and scenery, San 
Francisco will provide the 
perfect setting for this 
important educational event. 


The full meeting program 
and registration materials 
will be sent to all AAP 
members in January. Non- 
members can call or write 
for a free program. Mark 
your calendar now! Don’t 
miss this important event. 


American Academy of Pediatrics 
Annual Meeting Information 
141 Northwest Point Boulevard 
Elk Grove Village, IL 
60009-0927 
(800) 433-9016 
In Ilinois: (800) 421-0589 


American Academy ć 
of Pediatrics Se 
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From Research to Relevance 


James J. Corrigan, Jr, MD, Tucson 
Hugh D. Allen, MD, Tucson 

Richard Hong, MD, Madison, Wis 
C. Thomas Kisker, MD, Iowa City 





Purpose.—This section of AJDC will focus on significant research that has a high 
probability of being translated into clinical usefulness. It is an attempt to predict pediatric 


practice of the future. 


Editorial Comment.—Acquired immunodeficiency syndrome is a serious illness 
caused by infection with a retrovirus, the human immunodeficiency virus (HIV). Dr 
Hilgartner provides us with a concise review of the normal immune system, how it is 
affected by the HIV, and the natural history of HIV infection. Dr Hilgartner then focuses 
on children who have received blood and blood components and the effect this has on the im- 
mune system and on contracting the acquired immunodeficiency syndrome.—J.J.C., JR. 


AIDS in the Transfused Patient 


[ozs before the advent of the acquired 

immunodeficiency syndrome 
(AIDS), it was recognized that blood 
contained potent antigens and that in- 
dividuals who received multiple blood 
products had alterations of the im- 
mune response affecting the cellular 
and humoral responses and antibody 
production. 

Data were accumulated by multiple 
investigators of transplantation to 
show that the success or failure of bone 
marrow engraftment could be related 
to antigenic stimulation from transfu- 
sions. The best results occurred in 
those patients who received the least 
number of transfusions prior to trans- 
plant.’ A different pattern was found 
with renal transplants, where there 
was as much as a 20% improvement in 
the engraftment rate when recipients 
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had the antigenic stimulation of 
greater than four transfusions prior to 
transplant.’ 

Coincident with the knowledge of 
these immune alterations in trans- 
fused patients was the formidable 
news that since the late 1970s, the 
donor blood supply had been contami- 
nated with human T-cell lymphotropic 
virus type III, also known as the 
lymphadenopathy virus (LAV), and 
the AIDS-associated retrovirus 
(ARV). More recently, it has been des- 
ignated the human immunodeficiency 
virus (HIV).° 

The HIV is now recognized as the 
transmissible agent responsible for 
the immunologic alterations associ- 
ated with AIDS.** It was discovered 
that the proliferation of this retrovirus 
when it invades the T-helper or T4 
subset of lymphocytes produces pro- 
found abnormalities in immune func- 
tion. 

A brief review of the normally func- 
tioning immune system is necessary to 
understand the immune changes seen 
with chronic transfusion and HIV ex- 


posure and the subsequent clinical dis- 
ease states that are of concern to the 
pediatrician. 

Pluripotential stem cells in the bone 
marrow give rise to several different 
white blood cell lines, including lym- 
phocytes, which are subdivided into B 
cells and T cells. The B cells of the bone 
marrow generate antibodies in re- 
sponse to foreign antigens, and some 
retain the ability to recognize antigens 
long after initial exposure. The T cells 
develop in the thymus and are classi- 
fied into four categories: 

1. Helper T cells (T4), which recog- 
nize foreign antigens, produce lym- 
phokines and activate both cytotoxic T 
cells and antibody-producing B cells. 

2. Inducer T cells, which promote 
the development of different T-cell 
subsets. 

3. Suppressor T cells (T8) which 
suppress the responses of other cells 
and help provide feedback regulation 
for the system. 

4. Cytotoxic T cells, which kill for- 
eign or infected cells (also called natu- 
ral killer [NK] cells). 
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T cells are also classified according 
to their surface antigens—once ma- 
ture they display either T4 (Leu3) or 
T8 (Leu2) surface antigen. The T4 
subset makes up 60% to 70% of circu- 
lating T cells and consists mainly of 
helper/inducer cells. The T8 subset 
contains predominantly cytotoxic/sup- 
pressor cells. 

In response to infection, the macro- 
phage first engulfs the pathogen and 
produces the molecule interleukin, 
which activates T cells stimulated by 
the presentation of the foreign anti- 
gen. The activated T cells produce the 
lymphokines, interleukin 2, and a-in- 
terferon, which help activate other 
T cells and B cells. The lymphokine 
interleukin 2 stimulates T-cell growth 
and differentiation. Interferon gamma 
stimulates macrophages and NK cells, 
which are cytotoxic cells and help to 
amplify the immune response to infec- 
tion. The T4-helper cell is pivotal since 
it secretes lymphokines, recognizes 
foreign antigens, causes clonal prolif- 
eration of T cells, mediates cytotoxic/ 
suppressor functions, and enables B 
cells to produce specific antibody. 


Natural History of 
HIV Infection 


The attack of the HIV retrovirus on 
the T4-lymphocyte begins when the 
retrovirus infects the lymphocyte, and 
the genetic RNA material of the virus 
encodes its genome into the cell’s DNA 
through the unique enzyme, reverse 
transcriptase. When the host cell is 
infected, the transcribed viral DNA 
may be permanently integrated into 
the host DNA and designated as a 
provirus. The virus therefore makes 
use of the host’s own apparatus to 
reproduce itself. 

Three stages of HIV infection have 
been classified: 

1. The first stage of HIV exposure, 
wherein no signs or symptoms exist 
but exposure to the HIV has occurred, 
is demonstrated only by the presence 
of antibody to the virus. Results of all 
ancillary laboratory tests remain 
within normal limits. The antibody, 
however, may or may not be protective 
and may indicate the presence of live, 
infective virus. 

2. In the second stage of disease, 
the AIDS-related condition or com- 
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plex (ARC) presents with moderate 
immunologic alterations and variable 
symptoms of fever, malaise, lymphade- 
nopathy, diarrhea, and weight loss. 
Laboratory findings of mild to moder- 
ate lymphopenia, thrombocytopenia, 
depletion of T4 cells, and lowering of 
the T4/T8 ratio below 1.0 are present. 
Opportunistic infections have not 
occurred. 

3. In the last stage of AIDS, one 
classically finds the clinical syndrome 
of profound weight loss, malaise, fever, 
lymphadenopathy, and overwhelming 
opportunistic infection or unusual neo- 
plasms associated with the following 
laboratory findings: 

a. Lymphopenia and leukopenia. 

b. Severe depression of T-helper 
(T4) cells and increase of T- 
suppressor (T8) cells, with a 
ratio of less than 0.2. 

c. Reduction in function of lym- 
phocytes as measured by pro- 
liferative responses to specific 
antigens (pokeweed mitogen 
[PWM], concanavalin A, or 
phytohemagglutinin) and lym- 
phokine production. 

4. Decreased numbers and activity 
of NK cells and impaired cyzotoxic 
T-cell activity. 

5. Diminished production of inter- 
leukin 1 and 2. 

6. Poor response of B cells fer anti- 
body production and increasec num- 
bers of deregulated B cells that spon- 
taneously produce immunoglobulin to 
elevate the serum immunoglobulin lev- 
els. 

Considering the initial role of the T4 
cell in the modulation of T- and B-cell 
function, depletion of the T4 subset as 
found in AIDS is devastating, as are 
B-cell dysfunction and abnormal anti- 
body production. 

The incubation time from viral expo- 
sure to antibody production is thought 
to be six weeks to two months. The 
interval from antibody detection to the 
identification of AIDS in the trans- 
fused adult patient has been up to five 
years, and in a single pediatric <rans- 
fusion patient it was reported to be up 
to 7% years (Audrey Brown, MD, tele- 
phone conversation, 1986). In infants 
in whom the virus is transmitted via 
transfusion, the incubation period for 
acute disease is eight to 14 months, 


much shorter than in adult patients. 
The natural history in children, how- 
ever, is not clearly defined, since wide 
gradations of disease appear to exist 
between the shortened life span of the 
very ill child who has in utero infection 
and the child who may have only 
chronic lung disease and appears to 
grow well for five to six years of life.’ 

It is not known whether these three 
stages of disease are phases of an 
unalterable fatal course or whether 
the disease process may be halted in 
either the first or second stage. It is 
also possible that the disease may be- 
have like a slow viral illness, with an 
extended asymptomatic period of 
many years. To date, many chronically 
transfused patients have not pro- 
gressed to the final stage but have 
remained well in the first or second 
stage. 

Still undetermined cofactors may 
also be necessary for full expression of 
the disease. Possible cofactors might 
include infections and genetic and be- 
havioral or environmental factors. 
Further identification of such factors is 
of great importance. 


INCIDENCE 


The Centers for Disease Control, 
Atlanta, had recorded 466 cases of 
AIDS related to transfusion of HIV- 
contaminated blood products as of Au- 
gust 1986, which accounted for 1.72% 
of the total number of AIDS cases. An 
additional 220 cases had been reported 
in hemophiliacs who had received 
plasma concentrate products. 

Among the 345 pediatric patients 
with AIDS in the United States, 15 
(4.3%) had occurred in children with 
hemophilia, and 47 had occurred in 
small infants who had received blood 
transfusion therapy. Although the 
numbers had increased with time, the 
percentages of the total had remained 
stable. 

Follow-up studies of patients who 
had received a unit of blood found 
retrospectively to be positive for HIV 
antibody showed that 90% of these 
recipients had become positive for 
HIV antibody. Although 75% of these 
recipients had died of causes not re- 
lated to AIDS within one year after 
the transfusion, there exists a poten- 
tial reservoir of unsuspecting individu- 
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als positive for HIV antibody who de- 
serve close follow-up and counseling." 


IMMUNE DEFECTS 
IN CHRONICALLY 
TRANSFUSED PATIENTS 


Many authors have now shown that 
patients who receive multiple transfu- 
sions, such as the hemophiliac or the 
patient with transfusion-dependent 
congenital hemolytic anemia (eg, 
thalassemia or sickle cell disease), 
have immunologic alterations that are 
independent of HIV infection. 

The commonly observed findings in 
all these multiply transfused patients 
are the following: (1) an alteration in 
the numbers and proportion of T-cell 
subsets, with a decrease in the T4/T8 
ratio; (2) hypergammaglobulinemia; 
and (3) a decrease in lymphocyte func- 
tion, as measured by mitogen re- 
sponses and NK-cell activity.”* 

The causes of these abnormalities 
are less well understood than the inva- 
sion of the HIV. However, some au- 
thors’ have suggested that a dys- 
regulation of the normal immune 
system has occurred that is related to 
the antigenic bombardment of trans- 
fused blood and plasma proteins, asso- 
ciated with splenic dysfunction or 
splenectomy and secondary to transfu- 
sion hemosiderosis. 


Plasma Recipients 


The chronically transfused patient 
with a coagulation disorder has been 
exposed to multiple viruses that may 
produce a chronic disease state. The 
hemophiliac has the greatest exposure 
to foreign antigens from blood donors 
since the average hemophiliac requires 
80 000 to 100 000 factor units per year. 
This translates to between 800 000 and 
1 million donor exposures per year. 
Certain chronic complications of trans- 
fusion therapy are, therefore, present. 
Chronic hepatitis is present in 80% of 
hemophiliacs, with antibodies to hepa- 
titis B in 100% (72% naturally acquired 
and the remainder vaccinated). Ele- 
vated liver enzyme levels continue to 
be seen in 72%, presumably due to 
recurrent non-A, non-B hepatitis in- 
fection. Immune complex joint disease 
is found in 25%, and circulating im- 
mune complexes are present in 90% of 
hemophiliacs. Epstein-Barr virus and 
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cytomegalovirus titers are similar to 
those found in the normal population, 
and anergy to common skin test anti- 
gens is present in 50% of the adult 
population. During the last three 
years, Eyster and colleagues” and oth- 
ers have seen other evidence of im- 
mune phenomenon, with increasing in- 
cidence of leukopenia (24%) and 
thrombocytopenia (6%). 

A greater susceptibility to a com- 
mon pathogen, Mycobacterium tuber- 
culosis, has recently been found in one 
hemophilia center in the United King- 
dom in children who were negative for 
HIV antibody. This suggests an im- 
mune dysfunction. 

A defect in the T4/T8 ratio was first 
found to be present independently by 
Gill and colleagues,” Menitove and col- 
leagues,” Lederman and colleagues,” 
and Tsoukas and colleagues.“ They 
reported T-cell subset and lymphocyte 
function abnormalities and believed 
them to be related to transfusion prod- 
uct usage. Sullivan et al” and Carr 
et al independently showed that 
these same changes may occur without 
HIV infection as a result of incremen- 
tal insults to the immune system. They 
assumed the antigenic stimulus of the 
transfusions was the causative agent of 
this disorder of immune regulation. 
Poon and colleagues” showed that 
when full-blown AIDS occurs, all the 
lymphocytes disappear, and immune 
function and response completely 
disappear, as has been found in other 
patients with end-stage AIDS. Sulli- 
van and colleagues also showed that in 
HIV-seropositive hemophiliacs, one 
finds two correlates: (1) an increased 
percentage of mononuclear cells bear- 
ing the histocompatibility antigen 
HLA-DR and (2) decreased PWM re- 
sponses, the functional measurement. 

The expression of HLA-DR occurs 
in B-lymphocytes, monocytes, and ac- 
tivated T-lymphocytes. Preliminary 
evidence suggests that the increased 
percentage of HLA-DR-bearing cells 
belongs to the T-cell population. Lym- 
phocyte proliferation triggered by 
PWM is dependent on the activation of 
the T-helper/inducer subset followed 
by a proliferation of B-lymphocytes. 
One can speculate that the combined 
effects of deficient numbers and func- 
tions of T-helper cells result in the 


decreased proliferative responses 
to PWM in HIV-seropositive hemo- 
philiacs. 

The full-blown picture of AIDS has 
developed in relatively few hemo- 
philiaecs, approximately 1% to 4%. This 
is true even though 80% to 90% are 
positive for HIV antibody and even 
though the majority became antibody 
positive in 1981-1982." At The New 
York Hospital-Cornell Medical Cen- 
ter, 87% of adult and 59% of child 
hemophiliacs are positive for HIV 
antibody. It is possible that some anti- 
body positivity may reflect not the 
presence of the live virus but a protec- 
tive state inhibitory to viral growth. It 
can be postulated that the patient was 
exposed to viral particles attenuated 
or disrupted through plasma factor 
processing, resulting in the develop- 
ment of a protective antibody. The 
virus has been extremely difficult to 
culture from hemophiliacs, and it has 
not been transmitted as readily to the 
spouses of hemophiliacs as has been 
seen in sexual contacts of other popula- 
tions at risk.” These facts have led 
many observers to believe that HIV 
disease is different in this group of 
patients. 


Red Blood Cell Recipients 


The regularly transfused patient 
with congenital hemolytic anemia re- 
ceives 12 to 48 units of red blood cells 
per year. Immune function data have 
been collected primarily in patients 
with B-thalassemia and sickle cell dis- 
ease and are complicated by hema- 
chromatosis from iron overload 
and the normal sequelae of splenec- 
tomy. °29:20 

In a group of 70 patients with homo- 
zygous ®-thalassemia transfused in 
our institution,” lymphocytosis and in- 
creased serum immunoglobulin levels 
were found in the older splenec- 
tomized patients. A profound suppres- 
sion of the immune response with de- 
creased lymphocyte function and 
decreased response to mitogen stim- 
ulation were found in both non- 
transfused patients with thalassemia 
intermedia and transfused patients 
with thalassemia major. These find- 
ings were attributed to iron overload. 

In the transfused patient, normal 
proportions of both T-helper and 
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T-suppressor cells change over time 
and with the number of transfusions. 
A rise in the number of T8 cells appar- 
ently produces a fall in the T4/T8 ratio 
in both the splenectomized and non- 
splenectomized patient. The leukocy- 
tosis seen in splenectomized patients, 
at an average of 15.0 x 10*/L with con- 
comitant lymphocytosis, keeps the ab- 
solute number of T4 cells constant 
while the T4/T8 ratio falls. 

In vitro, cultured thalassemic lym- 
phocytes secrete significantly less im- 
munoglobulin than normal cells. To- 
gether with increased numbers of 
transfusions and elevated serum im- 
munoglobulin levels, this suggests 
polyclonal B-cell activation in vivo. 
Natural killer cell activity has also 
been found to be defective despite nor- 
mal amounts of NK cells in both splen- 
ectomized and nonsplenectomized pa- 
tients. The reduced activity correlated 
with the number of transfusions re- 
ceived. The iron chelator, deferox- 
amine mesylate, can improve NK-cell 
activity in vitro, suggesting that some 
of this immune dysfunction may be 
iron related. However, it cannot be 
said at this time that iron toxicity is the 
sole cause of the NK dysfunction, since 
these patterns of dysfunction are so 
similar to that seen in patients treated 
with plasma derivatives.” 

Similar abnormalities of immuno- 
regulation have been found in the mul- 
tiply transfused patient with sickle 
cell anemia, Kaplan et al” compared 
the T4/T8 ratios and NK-cell activity of 
nontransfused patients with sickle cell 
disease, transfused patients with 
sickle cell disease, hemophiliacs, and 
controls. They found that the multiply 
transfused patients with sickle cell 
disease had significantly decreased 
T4/T8 ratios and decreased NK-cell 
activity compared with controls and 
nontransfused patients with sickle cell 
disease."” The decrement in cytotox- 
icity in patients with sickle cell disease 
appears to be similar to that found in 
thalassemia and other multiply trans- 
fused anemias. The effects of splenec- 
tomy and iron overload have not been 
examined separately in this group of 
patients. 

The long-term outlook for seroposi- 
tive transfused patients has yet to be 
determined. Long-term repeated 
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studies of the immune function need to 
be done to determine the combined ef- 
fect of the transfusion-indueed im- 
mune dysfunction and the added insult 
of the HIV. Such a study, supported by 
the National Heart, Lung, and Blood 
Institute, is currently under way in 
multiple US centers. 

The insult of the HIV on the de- 
ranged immunologic system of the 
thalassemic patient with AIDS and 
ARC is reflected in the lymphocyte 
subpopulations and in NK-cell activ- 
ity. These values are significantly de- 
creased when AIDS occurs in one of 
these patients in comparison tc values 
in both HIV-seronegative thalassemic 
patients and normal controls. At The 
New York Hospital—Cornell Medical 
Center, 17.1% of the transfused thalas- 
semia patients are positive for HIV an- 
tibody, 0.04% have ARC, and AIDS 
has developed in one. These propor- 
tions are different than those seen in 
the general hemophilia population. In 
HIV-seropositive thalassemic patients, 
the lymphocyte subpopulations are not 
significantly different from those in the 
HIV-seronegative thalassemic and nor- 
mal control populations, for reasons 
previously mentioned. These values 
may be correlated with the patients 
number of lifetime transfusions. 

The immunological picture in multi- 
ply transfused patients appears to be 
not that of immunodeficiency but of an 
imbalance in normal regulatory mech- 
anisms. This may be related to the allo- 
antigenic protein bombardment asso- 
ciated with tranfusions alone or in 
association with iron excess and its 
toxic effects as well as with splenic 
dysfunction or splenectomy. 


MEASURES TO IMPROVE 
PURITY OF BLOOD SUPPLY 


I am often asked about the measures 
that have been taken to improve the 
purity of currently available blood 
products. In 1984, modifications were 
introduced in the manufacture of fac- 
tor concentrates. These included heat 
in the wet and dry states, solvent 
detergent treatment, and the use of 
ultraviolet light with B-propiolactone 
treatment. These methods have been 
only partially successful for the re- 
moval of the hepatitis viruses, but they 
appear to be 99% successful in remov- 


ing the HIV according to the currently 
available tests. Only two hemophiliac 
patients, one with factor VIII defi- 
ciency and one with factor IX defi- 
ciency, have been reported to have 
seroconverted to HIV antibody posi- 
tivity after receiving heat-treated con- 
centrate since the testing of donors 
and heat treatment of concentrates 
were initiated. 

Screening procedures at blood dona- 
tion and plasmapheresis centers are 
directed at identifying and removing 
the high-risk donor. This screening of 
donors for HIV seropositivity has 
been in effect since March 1985. Cou- 
pled with the self-elimination of high- 
risk donors, it has resulted in the iden- 
tification of 0.6% to 0.9% of the donors 


as positive for HIV antibody.” In an 


effort to remove those units that might 
transmit non-A, non-B hepatitis, the 
Greater New York Blood Center and 
the plasma manufacturers have also 
been removing donor units in which 
the alanine aminotransferase value is 
elevated two times above normal. The 
other major blood-collection organiza- 
tions have been asked by the Food and 
Drug Administration to recognize the 
value of this screening test and to 
consider adopting it. 

It is uncertain how frequently a 
seronegative donor may transmit live 
HIV. To date, only one patient trans- 
fused with red blood cells seronegative 
for HIV antibody has been reported to 
become positive for HIV antibody 
when transfused with blood from a 
donor who subsequently became posi- 
tive for HIV antibody. Unfortunately, 
this reminds us that the current en- 
zyme-linked immunosorbent assay 
screening tests remain only 99.2% spe- 
cific and 93.4% to 99.6% sensitive. 
Since 75% of the donor samples posi- 
tive for HIV antibody were found to be 
negative with more sensitive Western 
blot techniques, second-generation 
tests are needed to improve the sensi- 
tivity and specificity of screening tests 
for HIV antibody. 

Insummary, AIDS can occur in chil- 
dren transfused as small infants with a 
shorter incubation time for appear- 
ance of the disease than in older trans- 
fused children or adults. The symp- 
tomatology may be the same as that 
seen in older children, with a some- 


AIDS—Hilgartner 197 


what protracted course of up to two 
years with different problems than 
seen in the adult. Interstitial lung dis- 
ease, parotid swelling, and growth re- 
tardation are seen more frequently in 
children than in adults. For reasons 
not clearly understood, an altered im- 
mune state associated with transfu- 
sion develops in multiply transfused 
patient populations. Perhaps this 
altered immune state is related to im- 
mune bombardment with allogenic 
plasma or cellular proteins that might 
exhaust some immune receptors and 
activate others. It is also possible that, 
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as with red blood cell transfusions, 
iron toxicity may play a role and ad- 
versely affect immune function. 
Human immunodeficiency virus expo- 
sure and seropositivity have been 
shown to increase these abnormalities. 

Although current tests for positivity 
for HIV antibody and self-exclusion of 
the at-risk donor have effectively elim- 
inated the majority of the positive do- 
nations, and although treatment of 
plasma derivatives has eliminated the 
majority of other contaminating vi- 
ruses, improved methods need to be 
developed to ensure 100% elimination 
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of infected blood donations. Patients 
and families may be assured of the 
improved safety of currently available 
transfusion products, but blood and 
blood products should still be used 
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Clinical Prediction of 


Cervical Spine Injuries in Children 


Radiographic Abnormalities 


Ingrid Rachesky, MD; W. Thomas Boyce, MD; Burris Duncan, MD; John Bjelland, MD; Barbara Sibley 


è During the seven-year period from 
1976 through 1982, 2133 cervical spine 
radiographs were obtained for children 
less than 18 years of age at two hospitals 
in Tucson. Twenty-five children (1.2%) 
had x-ray evidence of a cervical spine 
injury, with a male to female ratio of 4:1. 
Vehicular accidents accounted for 36% 
of cervical spine radiographic abnor- 
malities, and sports or playground acci- 
dents accounted for an additional 36%. 
In an attempt to find clinical predictors 
that might identify x-ray abnormalities, 
we reviewed the medical records of 
these 25 children with abnormalities and 
713 randomly selected children without 
x-ray evidence of cervical spine injuries 
for the following: (1) method of injury, (2) 
presenting complaints, (3) physical ex- 
amination findings, (4) therapy, and (5) 
complications. No single clinical predic- 
tor had a sensitivity of 100% when con- 
sidered in isolation, but clinical assess- 
ment consisting of EITHER a complaint 
of neck pain OR involvement in a vehic- 
ular accident with head trauma would 
have correctly identified all 25 cases of 
cervical spine injury. If this information 
had been used prospectively, the num- 
ber of cervical spine radiographs or- 
dered would have been reduced by 32%. 
We conclude that the use of this clinical 
“marker” would have positively identi- 
fied all children with cervical spine inju- 
ries and would have reduced by one third 
the cost and radiation exposure associ- 
ated with cervical spine radiographs. 
Because of the serious consequences of 
missing a cervical spine injury, we sug- 
gest that other studies confirm these 
results before this information is ac- 
cepted as a recommendation. 

(AJDC 1987;141:199-201) 
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Cervical spine trauma is a medical 

and/or surgical emergeney that 
can result in permanent disabi.ity, pa- 
ralysis, or death. Therefore, even the 
remote possibility of injury to the cer- 
vical vertebrae generally results in the 
ordering of cervical spine radiographs. 
Because of the frequency of these 
x-ray examinations and the relative 
infrequency of actual cervical injuries 
in children, we conducted a retrospec- 
tive study designed to address two 
questions: (1) What is the incidence of 
cervical spine injuries in children who 
have had cervical spine radiographs? 
(2) Can clinical markers be identified 
that would predict which injured chil- 
dren are at highest risk for cervical 
spine injuries? Since the consequences 
of missing a cervical spine injury are 
potentially very serious, an effective 
and useful clinical marker must have 
100% sensitivity in identifying all such 
injuries. Anything less than perfect 
sensitivity is insufficient because the 
cost and implications of false-negatives 
are so great. Moreover, a useful clinical 
marker should also result in a clinically 
significant reduction in the number of 
radiographs required. 


PATIENTS AND METHODS 


Radiographic and medical records from 
two major hospitals in Tucson were uti- 
lized: the Tucson Medical Center (TMC) 
and the University of Arizona Health Sci- 
ences Center (AHSC), Tucson. Over 80% of 
all pediatric patients who require hospi- 
talization in the Tucson area are referred to 
one of these two hospitals. To be included in 
the study, children had to have been less 
than 18 years of age and had to have had a 
cervical spine radiograph for a trauma- 
related event during the seven-year veriod 
from 1976 through 1982. Due to differences 
in the medical record systems in tke two 


hospitals, different procedures were used 
to identify children who had received cer- 
vical spine radiographs. At the AHSC, the 
radiographic records are computerized us- 
ing standard anatomic and procedural 
codes, and those codes that related to the 
cervical spine were used to identify the 
appropriate medical records. At the TMC, 
radiographic procedures are recorded on 
daily log sheets, and these logs were indi- 
vidually reviewed to find all children who 
received x-rays of their cervical spines dur- 
ing the seven-year study period. 

The x-rays of all patients with diagnostic 
abnormalities noted on the original radio- 
graphic interpretation were reviewed by a 
pediatric radiologist to confirm or reject 
the original reading of a cervical spine 
injury. The medical records of all children 
with confirmed abnormalities were re- 
viewed by a pediatrician. The medical rec- 
ords of all children from the AHSC (448) 
and 265 children from the TMC (selected 
from a table of random numbers), or 34% of 
all children who had a history that sug- 
gested cervical trauma but no x-ray evi- 
dence of a cervical injury, were reviewed by 
a pediatric research assistant. 

In an effort to find clinical markers that 
would identify children with actual cervical 
injuries, medical information that included 
the following was collected for each child in 
the final study group: age, sex, date and 
method of injury, time and site of evalua- 
tion, method of immobilization used during 
transport, mode of arrival, condition and 
level of consciousness on arrival at the 
hospital, time of onset of symptoms, phys- 
ical findings, patient disposition, therapy, 
and complications. 


RESULTS 


A total of 2133 children met the 
initial inclusion criteria: 457 from the 
AHSC and 1676 from the TMC. Of 
these, 37 (1.7%) were initially consid- 
ered to show abnormalities, and 25 
(1.2%) had confirmed abnormalities on 
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37 (1.7%) Abnormal 


2133 Children 


Initial Interpretation 


12 Not Confirmed Abnormal 


Final Interpretation 


25 (1.2%) Confirmed Abnormal 
Mean Age, 13.4 y 
Range, 2-17 y 
80% Males 


2096 (98.3%) Normal 





Classification of initial and final radiographic interpretations of study population. 


a second interpretation by a pediatric 
radiologist (Figure). Unconfirmed 
“abnormalities” included one child 
with a normal variant, six with loss of 
normal lordosis, and five with pseudo- 
subluxation, which is considered a nor- 
mal variant in children.’” 

The 25 children with confirmed radi- 
ographic abnormalities had a mean age 
of 13.4 years, with a range of 2 to 17 
years. Twenty (80%) of the injured 
children were boys, for a male-female 
ratio of 4:1. As shown in Table 1, pre- 
dominate causes were vehicular acci- 
dents and sports and playground inju- 
ries, and together they were responsi- 
ble for nearly three fourths of all 
confirmed injuries. One 13-year-old 
girl reportedly sustained a rotary sub- 
luxation of C-1—-C-2 by simply rapidly 
turning her head to the right to look at 
the blackboard. During this maneuver, 
she experienced a sudden onset of pain 
in the left posterior portion of her 
neck. All five of the cervical spine 
injuries secondary to diving accidents 
and seven of the nine injuries second- 
ary to vehicular accidents resulted in 
fractures of cervical vertebrae, not 
subluxation. 

In Table 2, the anatomic location and 
character of the 25 radiographic abnor- 
malities are summarized and sepa- 
rated by age group, less than and equal 
to or greater than 8 years of age. Nine 
children sustained subluxations alone, 
12 sustained fractures alone, and four 
sustained a combination of subluxa- 
tions and fractures. Rotary subluxa- 
tions of the C-1 vertebra were noted in 
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Rotary subluxation 
Fracture 


Odontoid fracture 
Subluxation 
Subluxation and odontoid fracture 
Subluxation 

Subluxation and fracture 
Fracture 


six cases, and odontoid fractures were 
found in three. Various subluxations 
and fractures were identified in the 
C-3-C-7 region, with a fracture of a 
vertebral body or posterior elements 
being the single most common injury 
sustained. Only one child less than 8 
years of age sustained a fracture. The 
injuries in all four of the children who 
were less than 8 years of age involved 
either C-1 or C-2. Thirteen (62%) of the 
21 children who were greater than 8 
years of age sustained an injury to the 
cervical spine below C-2. 

Table 3 is a representation of the 
sensitivity and prevalence of the vari- 
ous clinical markers assessed from 36 
pieces of historical data and 13 differ- 
ent physical findings in an effort to 
identify predictors of spinal injury. 
The ideal clinical marker would be one 
with perfect sensitivity, resulting in all 
injury cases being positively identi- 
fied, and low prevalence, resulting in a 


| | baat oe oe sec ae 
No. (%) of 
Circumstance of Injury Patient 
Vehicular accident tana 


Automobile 
Thrown from car 


Pedestrian 


Fall (1 ft to >10 ft) 
Gunshot wound 
Sudden neck movement 








substantial reduction in the number of 
radiographs needed to identify all of 
those cases. As shown in Table 3, 
although the prevalence rates were 
quite low in certain cases, no single 
historical or physical examination item 
had the 100% sensitivity required to 
ensure the complete absence of false- 
negatives. If history of neck pain, for 
example, had been used to mandate a 
cervical radiograph, only 50% of the 
patients would have required an x-ray. 
However, the sensitivity of this 
marker is only 84%, indicating that 
certain children with actual injuries 
would have been missed. A combina- 
tion of markers—consisting of either 
a history of neck pain or any vehicu- 
lar accident with a history of head 
trauma—did attain 100% sensitivity 
and had a prevalence that was suffi- 
ciently low to have resulted in a 32% 
reduction in the number of radio- 
graphs. If it had been used prospec- 
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Historical 
History of neck pain 
Age =13 y 
Vehicular accident 
Sports or play equipment 
History of altered consciousness 
History of head trauma 
In-car MVA* 
Fall >10 ft 
Motorcycle accident 


Physical examination 
Decreased range of neck motion 


Cervical spine tenderness 
Abnormal deep tendon reflexes 
Decreased sensation 
Decreased strength 

Paralysis 


Combination of 
history of neck pain or 
any vehicular accident with 
history of head trauma 


*MVA indicates motor vehicular accident. 


tively in our population, this combina- 
tion of clinical markers would have 
identified all children with cervical 
injuries while reducing the number of 
x-rays taken by nearly one third. 


COMMENT 


Fortunately, cervical spine injury in 
children is rare,** a fact that explains 
in part the sparsity of research on this 
particular aspect of childhood trauma. 
The possibility of a missed injury re- 
sulting in the paralysis or death of a 
child makes a careful, logical, and ana- 
lytic approach to these injuries imper- 
ative. 

The incidence of injury increases 
with age,* as the cervical spine takes 
on the characteristics of the adult 
spine at approximately 8 years of age.° 
In this study, the mean age of the 
injured children was 13.4 years. Only 
four (16%) of the 25 injuries occurred 
in children less than 8 years of age, 
whereas this age group represented 
24% (172/713) of the children with nor- 
mal radiographs. There is an abun- 
dance of literature on evaluating cer- 
vical spine injuries in adults, but the 
same criteria may not be as useful in 
children given the different anatomic 
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characteristics of the younger cervical 
spine. Cervical spine injuries in chil- 
dren are usually in the upper cervical 
spine, whereas the lower cervical 
spine is usually involved in adults.°® In 
this study there was no radiographi- 
cally detectable injury below C-2 to 
any child less than 8 years of age. The 
ligaments of children are more lax and 
the facets are more horizontal com- 
pared with those of adults. These ana- 
tomic differences may explain the fact 
that the youngest child with a radio- 
graphic injury in this study was 26 
months of age. These differences may 
also account in part for the different 
categories of injuries seen in children 
and may explain the occasional cord 
injury that occurs without radio- 
graphic abnormalities.’ 

In this study, analysis of historical 
and physical examination variables re- 
vealed a clinical marker that correctly 
identified all 25 cases with confirmed 
cervical spine abnormalities, resulting 
in a sensitivity of 100%. That clinical 
marker was a history of neck pain or 
any vehicular accident with a history 
of head trauma. In addition, the preva- 
lence of the marker was only 68%, 
indicating that if the marker hac been 
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used prospectively to render decisions 
on the ordering of radiographic ex- 
aminations, the number of radio- 
graphs ordered would have been re- 
duced by 32%. If the marker had been 
used in the two hospitals involved in 
our study during the same specified 
time, there would have been a reduc- 
tion of 100 radiograph series per year 
for an annual savings of about $12 000. 
If information relative to either of 
these two markers is not available (ie, 
a child too young to complain or too 
uncooperative to assess the presence 
or absence of neck pain), then other 
clinical findings must be used to deter- 
mine the necessity for cervical spine 
films. 

We recognize the limitations im- 
posed by the retrospective nature of 
this study. All possible clinical mark- 
ers were not always recorded in the 
emergency room charts, and the ab- 
sence of symptoms or of physical find- 
ings is often not recorded due to the 
tendency to record positive rather 
than negative findings. A prospective 
study would be preferable and should 
be the next logical step in evaluating 
the clinical utility of the identified 
clinical marker. It is hoped that this 
report will stimulate further interest 
in the general problem of the routine 
ordering of diagnostic procedures. 
Perhaps critical reviews of the use of 
common radiographic procedures will 
ultimately result in a more efficient 
and parsimonious approach to their 
utilization in the course of clinical diag- 
nosis. 
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Microbiology of Retropharyngeal 
Abscesses in Children 


Itzhak Brook, MD, MSc 


èe Aspiration of retropharyngeal ab- 
scesses was performed in 14 children. 
Cultures were taken from aspirates for 
aerobic and anaerobic bacteria, and all 
yielded bacterial growth. Anaerobes 
were isolated in all patients; they were 
the only organisms isolated in two pa- 
tients (14%) and were mixed with aer- 
obes in 12 patients (86%). There were 78 
anaerobic isolates (5.6 per specimen). 
The predominant anaerobes were Bac- 
teroides species, Peptostreptococcus 
species, and Fusobacterium species. 
There were 26 aerobic isolates (1.9 per 
specimen). The predominant aerobes 
were a- and y-hemolytic streptococci, 
Staphylococcus aureus, Haemophilus 
species, and group A B-hemolytic strep- 
tococci. B-Lactamase production was 
noted in 16 isolates recovered from ten 
patients (71%). These included all iso- 
lates of S aureus, six of 18 Bacteroides 
melaninogenicus group (33%), and two 
of three Bacteroides oralis (67%). These 
findings demonstrate the major role of 
anaerobic organisms in retropharyngeal 
abscesses and the presence of £-lacta- 
mase—producing organisms in two 
thirds of the patients. 

(AJDC 1987;141:202-204) 


Retropharyngeal abscess is gener- 
ally a disease of early childhood, 
caused by extension of an oral cavity 
suppuration to the retropharyngeal 
lymph glands. Asphyxia from direct 
pressure or from sudden rupture of the 
abscess and also hemorrhage are the 
major complications of this infection. 
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To our knowledge, the microbiology 
of retropharyngeal abscess in children 
has not been studied before, and the 
only data available are based on scat- 
tered case reports.’ The purpose of 
this study is to define the bacteriology 
of retropharyngeal abscesses in pedi- 
atric patients. 


PATIENTS, MATERIALS, 
AND METHODS 


Fourteen patients, ten male and four 
female, were studied. Their ages ranged 
from 1 to 6 years (median age, 3 years 2 
months). Specimens were obtained be- 
tween September 1976 and March 1985. All 
patients were diagnosed as suffering from 
retropharyngeal abscess, and 12 had re- 
ceived antibiotic therapy (six received 
penicillin V potassium or penicillin G potas- 
sium; three, ampicillin sodium; two, eryth- 
romycin ethylsuccinate; and one, cefaclor) 
for five to eight days before sample collec- 
tion. All but two received oral therapy, and 
two received intravenous therapy (one with 
penicillin G potassium and one with ampi- 
cillin). Blood cultures were drawn in four 
instances; all were negative. 

Pus specimens were obtained before inci- 
sion of the abscesses. The aspirated mate- 
rial was recovered with a syringe and nee- 
dle, and then immediately transported to 
the microbiology laboratory. There it was 
inoculated into medium supportive of aero- 
bic and anaerobic organisms. The time be- 
tween collection and inoculation of the 
specimen was less than 20 minutes. Gram- 
stained preparations were made of all spec- 
imens. 

Sheep’s blood, chocolate, and Mac- 
Conkey’s agar plates were inoculated for 
aerobes. The plates were incubated at 37°C 
aerobically (MacConkey’s) or under 5% car- 
bon dioxide and examined at 24 and 48 
hours. For anaerobes, the material was 
plated onto prereduced vitamin K,-en- 
riched Brucella blood agar, an anaerobic 
blood agar plate containing kanamycin sul- 
fate and vancomycin hydrochloride, an an- 
aerobic blood plate containing phenylethyl 
alcohol, and onto enriched thioglycolate 


broth (containing hemin, sodium bicarbon- 
ate, and vitamin K,).* The plates were incu- 
bated in anaerobic jars (GasPak) and ex- 
amined at 48 and 96 hours. The thioglyco- 
late broth was incubated for 14 days. 
Anaerobes were identified by techniques 
previously described.* Aerobic bacteria 
were identified using conventional meth- 
ods.’ B-Lactamase activity was determined 
for all isolates using the chromogenic ceph- 
alosporin analogue 87/312 methodology.* 


RESULTS 


A total of 104 bacterial isolates were 
recovered from the 14 specimens (7.4 
per specimen) (Table). The number of 
isolates per abscess varied from three 
to ten. Twenty-six of the isolates were 
aerobes (1.9 per specimen), including 
six y-hemolytic streptococci, six 
a-hemolytic streptococci, three group 
A f§-hemolytic streptococci, five 
Staphylococcus aureus, and four Hae- 
mophilus species. 

Anaerobic bacteria were recovered 
in all 14 specimens. They were the sole 
bacterial isolates in two cases (14%) 
and were mixed with aerobes in 12 
(86%). Seventy-eight anaerobes were 
isolated (5.6 per specimen) and 32 were 
Bacteroides species. These included 18 
Bacteroides melaninogenicus group 
(B melaninogenicus, Bacteroides 
asaccharolyticus, and Bacteroides in- 
termedius), four Bacteroides rumini- 
cola species brevis, and three Bacter- 
oides oralis. Twenty-two of the isolates 
were Peptostreptococcus species, 14 
Fusobacterium species, and seven 
gram-positive bacilli. No consistent 
patterns of bacterial combinations 
were noted except the one between 
Peptostreptococcus species and Bac- 
teroides species in ten patients (71%). 
The culture confirmed the interpreta- 
tion of morphotypes in the correspond- 
ing gram-stained smears in nine spec- 
imens (75%). 
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8-Lactamase production was detect- 
able in 16 isolates recovered from ten 
patients (71%), nine of whom had re- 
ceived a B-lactam antibiotic. These in- 
cluded all five isolates of S awreus, six 
(33%) of the 18 B melaninogenicus 
group, and two (67%) of three B oralis. 


COMMENT 


Group A streptococci and S aureus 
have been considered the most fre- 
quently recovered organisms in pha- 
ryngeal infections. Several recent 
studies that used adequate techniques 
for recovery of anaerobic bacteria, 
however, have demonstrated the pres- 
ence of oral anaerobes in the following 
and other upper respiratory tract in- 
fections: peritonsillar abscesses,°® 
head and neck abscesses,’ chronic oti- 
tis media,*® and chronic sinusitis.” 
This is not surprising since anaerobes 
are the predominant organisms in the 
oropharynx, outnumbering the aero- 
bic bacteria tenfold.” 

Several case reports describing the 
recovery of anaerobes in retropharyn- 
geal abscess were summarized by 
Finegold’ in 1977. Myerson” described 
a case of anaerobic retropharyngeal 
abscess that yielded an anaerobic 
gram-positive bacillus and hemolytic 
streptococci. Recovered aerobes were 
Streptococcus viridans and Staphylo- 
coccus albus. Prevot? recovered 
Sphaerophorus gonidiaformans from 
a retropharyngeal abscess. Ernst“ 
isolated Bacteroides funduliformis 
among other organisms from a retro- 
pharyngeal abscess. Janecka and Ran- 
kow” reported the recovery of Bac- 
teroides and anaerobic streptococci 
from a patient with a retropharyngeal 
gas-forming abscess. Heinrich and 
Pulverer® recovered B melanino- 
genicus from three patients with para- 
pharyngeal abscess. 

This study demonstrates the impor- 
tance of anaerobic bacteria in retro- 
pharyngeal abscesses. The recovery of 
numerous aerobic and anaerobic orga- 
nisms in these abscesses illustrates 
the polymicrobial nature of the infec- 
tious process. 

Polymicrobie infections are known 
to be more pathogenic for experimen- 
tal animals than are those involving 
single organisms.” Previous studies 
documented the synergistic effect of 
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mixtures of aerobic and anaerobic bac- 
teria in experimental infections. Alte- 
meier? demonstrated the pathogenic- 
ity of bacterial isolates recovered from 
peritoneal cultures after appendiceal 
rupture. Pure cultures of individual 
isolates were relatively innocuous 
when implanted subcutaneously in an- 
imals, but combinations of facultative 
and anaerobic stains manifested in- 
creased virulence. Similar osserva- 
tions were reported by Meleney et al,” 
Hite et al,” and Brook et al.” 

Several hypotheses have been pro- 
posed to explain such microbial syn- 
ergy. When this phenomenon occurs in 
mixtures of aerobic and anaerobic 
flora, it may be due to protection from 
phagocytosis and intracellular kill- 
ing,” production of essential growth 
factors,” and lowering of oxidation- 
reduction potentials in host t:ssue.™ 
Such environmental factors are known 
to be critical for anaerobic growth in 
vitro and may apply with equél rele- 
vance to experimental and human in- 
fections. 

Our data demonstrate the presence 
of B-lactamase—producing organisms 
(BLPOs) in 71% of the retropnaryn- 
geal abscesses in children. It may be 
that these organisms not only survive 
penicillin therapy but also protect 
penicillin-susceptible bacteria from 
penicillin by releasing the free enzyme 
into the abscess cavity.” 

The resistance of S aureus and Bac- 
teroides fragilis to penicillin has been 
previously recognized and has influ- 
enced the choice of antibiotics for the 
therapy of infections involving these 
organisms. The growing number of 
BLPOs belonging to the B melanino- 
genicus group and B oralis, however, 
has been noticed only in recent 
years.” These species are the pre- 
dominant bacteroides in the oral flora 
and are, therefore, those most com- 
monly recovered in anaerobic infection 
in and around the oral cavity.®® Peni- 
cillin was considered the drug of choice 
for the therapy of such infection be- 
cause of the susceptibility of most oral 
pathogens. The growing resistance of 
these strains, however, limited the use 
of this drug. We recently demon- 
strated the emergence of aerobie and 
anaerobic BLPOs following one course 
of seven to ten days of penicillin therapy 


Bacteria Isolated in 14 Children 
With Retropharyngeal Abscesses* 


No. of 


Isolates isolates 


Aerobic and facultative 
Gram-positive cocci 
a-Hemolytic 
streptococci 
y-Hemolytic 
streptococci 
Group A B-hemolytic 
streptococci 
Staphylococcus 
aureus 
Gram-negative cocci 
Branhamella 
catarrhalis 
Gram-negative bacilli 
Haemophilus 
influenzae type B 


Haemophilus 
parainfluenzae 


Total No. of Aerobes 
Anaerobic 
Anaerobic cocci 


Peptostreptococcus 
species 


Microaerophilic 
streptococci 


Veilonella parvula 


Gram-positive bacilli 
Eubacterium lentum 


Propionibacterium 
acnes 


Clostridium species 


Gram-negative bacilli 
Fusobacterium species 


Fusobacterium 
nucleatum 


Fusobacterium 
necrophorum 


Bacteroides speciest 


Bacteroides 
melaninogenicust 


Bacteroides 
asaccharolyticust 


Bacteroides 
intermediust 


Bacteroides oralis 


Bacteroides 
ruminicola 
species brevis 
Total No. of Anaerobes 
*Numbers in parentheses are the numbers of 


B-lactamase—producing organisms. 
tBacteroides melaninogenicus group. 





in children.” It may be that this phe- 
nomenon also occurred in this study, 
since nine of the ten patients who har- 
bored BLPOs had received a ßB-lactam 
antibiotic before sample collection. 

The selection of BLPOs following 
antimicrobial therapy may account for 
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many of the cases of clinical failures 
after penicillin therapy. A recent re- 
port described five adults with clinical 
failures after penicillin therapy associ- 
ated with the isolation of anaerobic 
BLPOs.” In a study of 185 children with 
orofacial and respiratory infections who 
failed to respond to penicillin therapy, 
BLPOs were recovered in 75 patients 
(40%). The predominant BLPOs were 
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Correlates of Coronary Artery Aneurysm Formation in 
Patients With Kawasaki Disease 


Stephen R. Daniels, MD, MPH; Bonny Specker, PhD; Thomas E. Capannari, MD; 


Javid C. Schwartz, MD; Miles J. Burke, MD; Samuel Kaplan, MD 


èe Factors potentially associated with 
the formation or prevention of coronary 
artery aneurysms were investigated in 
77 children with Kawasaki disease. The 
oatients were divided into two groups. 
Group A consisted of those who devel- 
oped coronary artery aneurysms and 
group B consisted of those who did not. 
The patients who developed aneurysms 
had a significantly longer duration of 
fever and a significantly lower minimum 
hemoglobin concentration than those 
who did not develop aneurysms. In pa- 
tients who developed aneurysms, as- 
pirin therapy was begun significantly 
later in the course of the illness com- 
pared with those who did not develop 
aneurysms. We suggest that the timing 
of the initiation of aspirin therapy may be 
important in the prevention of coronary 
artery aneurysms in patients with Ka- 
wasaki disease. We believe that it may be 
important to establish the diagnosis of 
Kawasaki disease as early as possible 
and to institute aspirin therapy at an 
appropriate dosage. 

(AJDC 1987;141:205-207) 


awasaki disease is an inflammatory 
illness that afflicts children and is 
characterized by persistent fever, 
mucocutaneous inflammation, and cer- 
vical adenopathy.** The most serious 
complication of Kawasaki disease is 
the formation of coronary artery aneu- 
rysms that may result in coronary 
thrombosis, stenosis, and, ultimately, 
myocardial infarction.** Coronary ar- 
tery aneurysms have been present in 
7% to 40% of reported cases with an 
overall case-fatality rate of 1% to 2%.** 
The discovery of correlates of coronary 
artery involvement could prove to 
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be clinically useful and may help to 
elucidate the pathophysiologic mecha- 
nism of aneurysm formation. In addi- 
tion, the treatment of Kawasaki dis- 
ease, aimed at preventing coronary 
aneurysms, has been controversial. 
Studies of the use of aspirin for this 
purpose have yielded conflicting re- 
sults.*” 

We evaluated our experience with 
patients who presented to the Chil- 
dren’s Hospital Medical Center, Cin- 
cinnati, with Kawasaki disease over a 
five-year period. The goals of our 
study were to delineate the outcome, 
investigate factors potentially associ- 
ated with coronary artery aneurysm 
formation, and evaluate, in an observa- 
tional way, the possible beneficial ef- 
fects of aspirin therapy on outcome. 


METHODS 
Patients 


During the five-year period from January 
1978 through December 1983, 77 patients 
met the criteria set forth in 1970 by the 
Research Committee of the Mucocutaneous 
Lymph Node Syndrome, supported by the 
Japanese Ministry of Health and Welfare, 
and subsequently adopted by the Centers 
for Disease Control.'*" All patients were 
hospitalized at Children’s Hospital Medical 
Center. 

The medical records of these 77 patients 
were reviewed. The patients ranged in age 
from 5 months to 16 years, with a median 
age of 29 months. Forty-six of the patients 
were male and 31 were female. Forty-eight 
patients were white, 23 were black, and six 
were Oriental. The patients were divided 
into two groups. Group A consisted of those 
who developed coronary artery aneurysms 
and group B consisted of those who did not. 
Nine (12%) of the patients were found to 
have aneurysms. 

The presence of coronary artery aneu- 
rysms was investigated by two-dimen- 
sional echocardiography and selective coro- 
nary angiography in 70 (91%) of the 
patients and by two-dimensional echocar- 
diography alone in seven patients whose 
parents refused to allow their children to 
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undergo angiography. The seven patients 
who did not undergo catheterization and 
angiography were all determined by two- 
dimensional echocardiography to have nor- 
mal coronary arteries. Echocardiograms 
were obtained in all patients during the 
acute phase of the illness and two to four 
weeks after the onset of the illness. Sixty- 
seven patients underwent another echocar- 
diographic examination within 24 hours of 
their cardiac catheterization, and three pa- 
tients were restudied one week before the 
catheterization. Twelve patients under- 
went cardiac catheterization two to five 
weeks after the onset of their illness be- 
cause of suspected coronary artery aneu- 
rysms. Thirty-six patients were catheter- 
ized at six to eight weeks; 11 at nine to 12 
weeks; and six at 13 to 16 weeks after the 
onset of their illness. Because of problems 
with follow-up, five patients underwent 
catheterization and coronary angiography 
at 5, 7, 8, and 11 months and three years 
after the onset of their illness, respectively. 
None of the patients died, although two 
patients with coronary aneurysms suffered 
a myocardial infarction and required coro- 
nary artery bypass surgery. 


Potential Correlates 


The following patient characteristics and 
laboratory test results were evaluated as 
potential correlates of coronary artery 
aneurysm formation or prevention: (1) race, 
gender, and age at the time of diagnosis; (2) 
duration of fever; (3) maximum platelet 
count, erythrocyte sedimentation rate 
measured by the Wintrobe method, white 
blood cell count, and minimum hemoglobin 
concentration during the course of the ill- 
ness; (4) number of days after the onset of 
the illness that aspirin therapy was 
started, the maximum dosage of aspirin (in 
milligrams per kilogram per day), and se- 
rum salicylate concentration; and (5) pres- 
ence and severity of uveitis on ophthalmo- 
logic examination. 

The platelet count, white blood cell 
count, hemoglobin concentration, and 
erythrocyte sedimentation rate were mea- 
sured every other day during the hospitali- 
zation. An ophthalmologic examination, 
including slit-lamp examination, was per- 
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Table 1.—Clinical and Laboratory Data* 


G Group B 
Variables Aneurysms No Aneurysms P Value 


roup A 


No. of patients 9 

Age, mo 52.4+ 62.1 
Gender, M/F 5/4 

Race, W/B/O 8/1/0 
Duration of fever, d 16.4+4.7 


Maximum platelets 


x 108/mmé® (x 109/L) 836 + 252 


Maximum WBCs 


x 108/mm°? ( x 109/L) 
Maximum ESR, mm/h 


26+15 
68.5+ 26.5 


Minimum hemoglobin 
concentration, 
g/dL (g/L) 
Day of illness 
aspirin was 
started 
Aspirin dosage, mg/kg/d 
Salicylate concentration, 
mg/dL (mmol/L) 


Uveitis, Y/N 4/2 


8.8+1.8 
(88 + 18) 


14.7+3.9 
96.2 + 27.9 


18.09 +5.52 
(1.32 + .40) 


68 

42.7 +35.6 
41/27 
40/22/6 
10.2 +3.8 


704 + 243 


19+7 
56.9+ 10.5 


10.2+1.4 
(102 +14) 


9.4+3.8 
76.6 + 32.3 


15.05 +6.63 
(1.09 + .48) 


15/16 





*Values are given as mean+SD. O indicates Oriental; WBCs, white blood cells; and ESR, erythrocyte 


sedimentation rate. 


-Table 2.—Correlation Matrix of Variables Associated With Aneurysm Formation 


Minimum Day of Iliness 
Duration of Hemoglobin Aspirin Was 
Fever Concentration Started 


Duration of fever 


Minimum hemoglobin concentration 
Day of illness aspirin was started 


formed in 37 patients during the acute 
phase of the illness. 

Aspirin therapy was begun in every pa- 
tient once the diagnosis of Kawasaki dis- 
ease was made. Aspirin dosage ranged 
from 5 to 160 mg/kg/d, but 64% of patients 
received dosages in the range of 75 to 
160 mg/kg/d. Intravenous y-globulin was 
not used in the treatment of any of the 
patients. 


Data Analysis 


Comparisons of clinical and laboratory 
characteristics between the subjects in 
groups A and B were performed with the 
use of a two-tailed Student’s ¢ test for 
continuous variables and Fisher's exact 
test or x’ analysis for categorical variables; 
a significance level of .05 was used. A zero- 
order correlation matrix of the significant 
independent variables was constructed to 
investigate collinearity. 


RESULTS 


The clinical characteristics and se- 
lected results of laboratory tests for 
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~0.45 (P<.05) 
0.85 (P<.05) 


-0.17 (P<.05) 





groups A and B are presented in Table 
1. The duration of fever was signifi- 
cantly longer in the group with aneu- 
rysms (P<.001). Minimum hemoglobin 
concentration was lower in the group 
with aneurysms (P<.05). Also, aspirin 
therapy was started significantly later 
(P<.001) in the patients who devel- 
oped coronary artery aneurysms. 
None of the other variables, including 
aspirin dosage and serum salicylate 
concentration, differed significantly 
between the two groups. 

The correlation matrix for signifi- 
cant variables is presented in Table 2. 
The duration of fever was highly corre- 
lated (r=.85, P<.05) with the day of 
illness on which aspirin therapy was 
started and was negatively correlated 
(r= —.45, P<.05) with the minimum 
hemoglobin concentration. Because of 
problems with multicollinearity, it was 
not possible to perform a multivariable 
logistic regression analysis.”” 


COMMENT 


Coronary artery aneurysms are the 
most serious complications of Ka- 
wasaki disease. Our finding of aneu- 
rysms developing in 12% of patients 
with Kawasaki disease is similar to 
those that have been reported in other 
studies.*® The case-fatality rate of 0% 
is also within the range reported by 
other investigators.*® It is unlikely 
that there was any misclassification 
with respect to the presence of aneu- 
rysms, as this was determined by coro- 
nary angiography in 91% of the pa- 
tients. Those patients who did not 
undergo angiography had several nor- 
mal two-dimensional  echocardio- 
grams. We have found that echocardio- 
graphy has a negative predictive value 
of 100% when it is used to detect coro- 
nary aneurysms in patients with Ka- 
wasaki disease.“ Aneurysms usually 
appear between the eighth and the 
15th day of the illness.* The timing 
of the echocardiographic examina- 
tions and the catheterization make 
it unlikely that any aneurysms were 
missed. 

The clinical characteristics found to 
be associated with aneurysm forma- 
tion may be markers of the pathophysi- 
ologic process. A longer duration of 
fever may represent a more pro- 
tracted, acute phase of the illness, 
which might allow aneurysms to form. 
Koren and colleagues” reported that 
the duration of fever was the single 
most important risk factor for coro- 
nary aneurysm formation. However, 
Hiraishi et al® did not find any differ- 
ences in fever duration in their pa- 
tients in whom coronary aneurysms 
developed. They did find that their 
patients in whom axillary arterial 
aneurysms developed had a signifi- 
cantly longer duration of fever. Only 
two of our patients with coronary 
aneurysms, and none of our patients 
without coronary aneurysms, had evi- 
dence of peripheral arterial aneu- 
rysms. A lower minimum hemoglobin 
concentration may reflect increased 
vascular inflammation. Mild anemia 
has been reported as a consistent labo- 
ratory feature of Kawasaki disease,” 
but, to our knowledge, it has not previ- 
ously been reported to be of any 
clinical significance. Koren et al” did 
not find a significantly lower hemo- 


Coronary Artery Aneurysm—Daniels et al 


globin level in patients in whom aneu- 
rysms developed but also did not state 
whether they used the minimum he- 
noglobin level in their analysis.” In 
yur study, the other hematologic labo- 
ratory values, particularly the eryth- 
“ocyte sedimentation rate, which is a 
yeneral measure of inflammation, 
were not significantly different in the 
patients in whom aneurysms devel- 
yped. The mean value for each of the 
nematologic laboratory tests was 
nigher in the group with aneurysms. It 
possible that there were true differ- 
ances between the two groups with 
respect to the laboratory values, but 
yur sample size was not large enough 
10 detect them. However, our results, 
with no statistically significant differ- 
ances with respect to these laboratory 
values, are in agreement with those of 
Koren et al.” Unfortunately, the deter- 
mination of the duration of fever and 
the minimum hemoglobin level often 
cannot be ascertained until late in the 
acute phase of the illness. This limits 
the clinical usefulness of these factors 
for the early prediction of aneurysm 
formation and does not diminish the 
need for serial echocardiographic 
studies in these patients. 

Multivariable logistic regression an- 
alysis was not performed because of 
multicollinearity between the inde- 
pendent variables. Gordon” has cau- 
tioned against the inclusion of highly 
correlated variables in the analysis of 
data with logistic regression. When 
this is done, the regression coefficients 
become very unstable and are often 
uninterpretable. 

The use of aspirin therapy in Ka- 
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wasaki disease is controversial. It has 
been shown that high doses of aspirin 
can shorten the duration of fever.” 
Salicylates also have the potential ad- 
vantage of providing anti-inflamma- 
tory effects, which may prevent aneu- 
rysms. However, the effectiveness of 
aspirin in preventing aneurysms has 
not been clearly demonstrated. Kato 
et al’ could not document any advan- 
tage of salicylate therapy over anti- 
biotic therapy. The dosage of aspirin 
used in their study (30 mg/kg/d) was 
relatively low, and serum salicylate con- 
centrations were not measured. As- 
pirin dosages that low probably do not 
provide an anti-inflammatory =2ffect. 
Furthermore, studies of salicylate ab- 
sorption in patients with Kawasaki 
disease have demonstrated that dos- 
ages of 100 mg/kg/d or more may be 
needed to achieve adequate serum sali- 
cylate concentrations.” Calabro? re- 
ported that salicylates in anti-inflam- 
matory doses lower the incidence of 
subsequent cardiac involvement. Sub- 
sequently, Koren et al” found that in 
patients treated with aspirin in dos- 
ages of 80 to 180 mg/kg/d during the 
acute febrile phase of the illness, sig- 
nificantly fewer aneurysms developed 
compared with patients who were 
treated with lower dosages. Furusho 
and colleagues” reported that therapy 
with high-dose intravenous y-globulin 
in addition to aspirin was more effec- 
tive than aspirin alone in preventing 
coronary artery aneurysms. Unfor- 
tunately, the dosage of aspirin used in 
their study was only 30 to 50 mg/<g/d, 
which may not be effective. Furusho 
et al have also noted that the timing of 
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the institution of y-globulin therapy 
may be an important factor. We have 
not used high-dose intravenous 
y-globulin in our patients with Ka- 
wasaki disease. 

Our results confirm the report of 
Koren et al,” which suggests that the 
anti-inflammatory dose of aspirin is 
important for the prevention of coro- 
nary artery aneurysms. The dose of 
aspirin and serum salicylate con- 
centration were probably not useful 
for predicting aneurysm formation 
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subsequently developed coronary ar- 
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the fact that in this group aspirin ther- 
apy was started later after the onset of 
illness, at a time when the absorption 
of aspirin has been shown to improve.” 

Our results suggest that the timing 
of the initiation of salicylate therapy 
may be important. Starting aspirin 
therapy early in the disease process at 
an anti-inflammatory dosage may help 
to prevent aneurysm formation in 
these patients. Therefore, it may be 
important to establish the diagnosis of 
Kawasaki disease as early as possible 
and to institute therapy with aspirin at 
an appropriate dosage. 
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Convulsions in Childhood Shigellosis 


Clinical and Laboratory Features in 153 Children 


Shai Ashkenazi, MD; Gabriel Dinari, MD; Alexander Zevulunov, MD; Menachem Nitzan, MD 


e We studied 153 children who expe- 
rienced convulsions associated with 
shigellosis. The male-female ratio was 
1.2:1.0. Thirty-six children had a previ- 
ous history of febrile convulsions, and 
31 children had a family history of con- 
vulsive disorder. Most of the children 
were 0.5 to 3 years of age, although 49 
(32%) were older than 3 years of age and 
20 (13.1%) were older than 5 years of age. 
All children were febrile; in 75% of the 
children, the temperature was over 39°C. 
The majority of the children had gener- 
alized, self-limited convulsions, which 
lasted less than ten minutes. In 30 chil- 
dren the seizures were categorized as 
complex; ten of them had recurrent epi- 
sodes, although none had any residual 
neurologic deficit. The total leukocyte 
count was usually within normal limits, 
but the differential count characteris- 
tically showed a marked increase in the 
number of band forms. Hypocaicemia 
(blood calcium level, <9.01 mg/dL 
[<2.25 mmol/L]) was observed in four 
patients; hyponatremia (blood sodium 
level, 130 mEq/L [130 mmol/L]), in 11 
patients; and hypernatremia (blood so- 
dium level, 157 mEq/L [157 mmol/L]), in 
one patient. Electroencephalographic 
(EEG) studies were performed in ten 
children, and lumbar punctures were 
performed in 34 children; both proce- 
dures usually yielded normal results. 
Shigella sonnei was isolated from 69% of 
the children; Shigella flexneri from 25%; 
Shigella boydii from 5%; and Shigella 
dysenteriae from 1%. Due to the benign 
and self-limited nature of most of the 
convulsions, neither diagnostic proce- 
dures, nor drug therapy, are usually nec- 
essary. These measures should, how- 
ever, be considered in complicated 
cases characterized by focal or pro- 
longed seizures. 

(AJDC 1987;141:208-210) 
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Shigellosis is an acute inflammatory 

disease of the gastrointestinal 
tract caused by invasive Shigella 
bacteria. The disease is characterized 
by general toxicity, fever, cramplike 
abdominal pain, and frequent passage 
of loose stools, sometimes mixed with 
blood, mucus, or pus.“ 

Convulsions are among the most fre- 
quent and prominent extraintestinal 
manifestations of shigellosis, occur- 
ring in 12% to 45% of the affected 
children.*® Nevertheless, the clinical 
and laboratory features have not been 
well described, and no recent large 
series has been reported. The purpose 
of our study was to review the clinical 
and laboratory features of 153 children 
with shigellosis-associated convul- 
sions and to offer guidelines for diag- 
nosis and treatment. 


PATIENTS AND METHODS 


One hundred fifty-three children with 
convulsions associated with culture-proved 
shigellosis were found during a retrospec- 
tive review of all children with shigellosis 
who were hospitalized at the Beilinson 
Medical Center, Petah Tiqva, Israel, over a 
16-year period (1968 to 1983). Medical and 
family history and clinical and laboratory 
data were analyzed. Seizures were termed 
complex if they were focal, prolonged (last- 
ing more than 15 minutes), or recurrent 
(recurring during the first 24 hours).” 


RESULTS 


The history and clinical features of 
the study group are summarized in 
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Table 1. Thirty-one children (20.3%) 
had a family history of convulsions and 
36 (23.5%) had experienced previous 
convulsions, which were mostly febrile 
seizures. Seven children had a history 
of mild early developmental delay, but 
only one of them was considered to be 
mildly mentally retarded. The male- 
female ratio was 1.2:1.0. Most of the 
children were between 6 months and 3 
years of age, with a mean age of 3.2 
years. This was similar to the usual age 
range for children with febrile convul- 
sions. However, 49 (32%) of the chil- 
dren in our study were older than 3 
years of age and 20 (13.1%) were older 
than 5 years of age. The oldest child in 
our study with Shigella-associated 
convulsions was 12 years old. All of the 
children were febrile; in 75% the peak 
temperature was higher than 39°C. All 
of the children had diarrhea, which 
was bloody or contained mucus in half 
of the patients. In 11 of the children the 
convulsions preceded the appearance 
of diarrhea. 

In the majority of the children (123 
[80.4%]), the seizures were gener- 
alized, tonic-clonic, and self-limited; 
they lasted less than ten minutes and 
did not require anticonvulsive therapy. 
Thirty (19.6%) of the children had com- 
plex convulsions; one of them lapsed 
into a postictal coma, which lasted for 
24 hours. In this group, seven had 
focal, 13 had prolonged, and ten had 
recurrent seizures (two or three epi- 
sodes within the first 24 hours). 

Mean hemoglobin level was normal 
(Table 2), but mild anemia (hemoglobin 
level, 7.6 to 9.8 g/dL [76 to 98 g/L]) 
was noted in 12 patients. The total 
leukocyte count was also usually 
within normal limits (mean, 9330/mm* 
[9.3 x10°/L]), although either leuko- 
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No. (%) of 

Feature Patients 
Family history of convulsions 31 (20.3) 
History of febrile convulsions 36 (23.5) 


History of convulsive disorders 2 (1.3) 


Age 
>3 y 


>5 y 
Peak temperature 
38°C 


49 (32.0) 
20 (13.1) 


3 (2.0) 
150 (98.0) 
117 (76.5) 


>38°C 
>39°C 


Type of convulsion 
Simple 


Complex 
Prolonged 
Focal 
Recurrent 
Vomiting 
Blood/mucus in stools 


123 (80.4) 
30 (19.6) 
13 (8.5) 

7 (4.6) 
10 (6.5) 
88 (57.5) 
73 (47.7) 


= Table 3.—Disturbances in Blood 
-Electrolyte and Glucose Levels 
© in153PatientsWith = 
-~ Shigella-Associated Convulsions _ 


No. (%) of 
Disturbance Patients 


se 


Blood sodium level, mEq/L 






















(mmol/L) 
130-134 45 (29.4) 
125-129 8 (5.2) 
120-124 3 (2.0) 
Blood sodium leve!, mEq/L 
(mmol/L) 157 1 (0.7) 
Blood potassium level, mEq/L 
(mmol/L) 2.8-3.4 14 (9.2) 
y ia 3 Mitte 
Blood calcium leve!, mg/dL 
(mmol/L) 
8.0-8.9 (2.00-2.25) 3 (2.0) 


7.3 (1.82) 1 (0.7) 








"Blood glucose level, mg/dL 


(mmol/L) 43 (2.3) 1 (0.7) 





cytosis or leukopenia appeared in 
some children. However, the differen- 
tial band form count was characterized 
by an increased number of band forms 
and an increase in the ratio of the 
number of the band forms to the total 
neutrophil count. 

Shigella sonnei was isolated from 
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Hemoglobin, g/dl (g/L) 

Leukocytes x 10°/mm§ ( x 10%/L) 
Absolute band cells x 103/mm°? ( x 109/L) 
Thrombocytes x 103/mm? (x 109/L) 


69% of the patients, Shigella flexneri 
from 25%, Shigella boydii from 4.6%, 
and Shigella dysenteriae from only 
0.7% (one patient). No changes in 
these relative frequencies were found 
during the study period. 

Disturbances in blood electrolyte 
and glucose levels were noted in some 
children (Table 3). Some degree of hy- 
ponatremia was quite common, occur- 
ring in 45 (29%) of the children, but 
severe hyponatremia (blood sodium 
level, 120 to 125 mEq/L [120 to 
125 mmol/L]) was found in three pa- 
tients only; hypernatremia (blcod so- 
dium level, 157 mEq/L [157 mmol/L]) 
was observed in one child. Mild hypo- 
kalemia was noted in 14 children 
(9.2%), hypocalcemia in a few children 
(Table 3) and hypoglycemia (blood 
glucose, 41.8 mg/dL [2.3 mmol’L]) in 
one child. 

No child exhibited evidence of sep- 
ticemia. Lumbar punctures were per- 
formed in 34 children. In all of them 
the cerebrospinal chemistry was nor- 
mal and the cultures were negative. 
Mild lymphocytic pleocytosis, up to 12 
cells/mm’, was noted in five children. 

Electroencephalographic szudies 
were performed in ten children who 
had experienced complex seizures 
within a few days of admission but 
were considered to be within normal 
limits. 


COMMENTS 


Our results demonstrate the benign 
and self-limited nature of the convul- 
sions associated with childhood shigel- 
losis. In the majority of the patients 
the seizures were simple and anzicon- 
vulsive drug therapy was not needed 
to stop them. Even when seizures 
were prolonged or focal, no obvious 
residual neurologic deficits were ob- 
served. 

This benign course is not imme- 
diately apparent from the few small 


11.7+1.4 (117+ 14) 


7.6-15.0 (76-150) 
3.7-33.2 
0.0-4.7 

72.0-310.0 


9.3+4.0 
1.9+1.4 
181.6+58.1 





reported series of Shigella-associated 
convulsions.°*”* In fact, two of the 29 
children described in one study? and 
one of 29 in another’ died. The deaths 
were probably related to severe dehy- 
dration and fluid therapy rather than 
to the convulsions. Nevertheless, it 
should be noted that shigellosis might 
sometimes be accompanied by enceph- 
alopathy,°" which is rarely fatal.” 
Family and patient history of con- 
vulsions were found in about half of our 
children. It was previously shown that 
this factor increased the likelihood of 
developing seizures during childhood 
shigellosis.” Age was also an impor- 
tant risk factor for the appearance of 
seizures, with younger children at 
greater risk.*** However, it should be 
emphasized that Shigella-associated 
convulsions may also appear in chil- 
dren at a later age than is commonly 
seen with febrile convulsions, even in 
children up to 10°” or 12° years of age. 
The mechanism of the increased fre- 
quency of convulsions in shigellosis is 
not clear. Septicemia’”” and direct in- 
vasion of the central nervous system” 
are rare. The cell-free neurotoxin se- 
creted by the bacteria may play a 
role,“ as may the clinical course of 
the disease, particularly the high rate 
of temperature elevation.’ 
Disturbances of electrolyte and 
glucose blood levels are not usually 
mentioned as possible contributing 
factors in the development of seizures 
in shigellosis. However, these occur- 
rences were not rare in our patients. 
Hyponatremia in particular was a fre- 
quent finding, with blood sodium lev- 
els below 130 mEq/L (130 mmol/L) 
in 5.2% of the children and below 
125 mEq/L (125 mmol/L) in 2% of the 
children. Hypocalcemia and hypogly- 
cemia were also noted. These distur- 
bances, most likely in combination 
with other factors, might have contrib- 
uted to the appearance of seizures and 
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should therefore be watched for and 
corrected as soon as possible. 
Another laboratory feature that 
should be emphasized is the blood cell 
count. The differential leukocyte 
count is characterized by a marked 
increase in the number of band forms 
(shift to the left). In a previous study, 
we demonstrated that this feature may 
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help in the early diagnosis of childhood 
shigellosis.” 

Because the convulsions in shigello- 
sis are usually benign and self-limited, 
we do not recommend the routine use 
of diagnostic procedures, such as lum- 
bar puncture, EEG, roentgenography 
of the skull, or computed tomography. 
The benign nature of this condition 
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Hemagelutination Inhibition Antibodies 
in Congenital Rubella Syndrome 


A 17-Year Follow-up in the Ryukyu Islands 


Kohji Ueda, MD; Ken Tokugawa, MD; Junichiro Fukushige, MD; Hiromi Yoshikawa, PhD; Saneo Nonaka, MD 


e We studied long-term rubella hem- 
agglutination inhibition (HI) antibody 
titers in 381 children born between 1965 
and 1966 with congenital rubella syn- 
drome and in 344 of their mothers, who 
had had postnatally acquired rubella in- 
fection. Serum specimens were ob- 
tained 12 times during a 17-year period. 
The initial geometric mean titer of the 
rubella HI antibody was higher in the 
children than in their mothers, but the 
titer declined more rapidly in the chil- 
dren. After 17 years it was 2°’ in the 
children and 2°° in the mothers. In 13 
(3.4%) of the children, the rubella HI 
antibody titer reverted to negativity after 
three to 17 years. None of the mothers 
showed a reversion. 

(AJDC 1987;141:211-212) 


ong-term rubella antibody patterns 
in congenitally infected infants af- 
ter birth are different from those of 
their mothers.'* Cooper et al? re- 
ported on ten-year serial determina- 
tions of rubella hemagglutination inhi- 
bition (HI) antibody levels in children 
with congenital rubella syndrome 
(CRS) and their mothers. They re- 
ported that rubella HI antibody levels 
declined more rapidly in children with 
CRS than in the mothers and that, by 
the age of 5 years, up to 20% of such 
children had undetectable HI titers. 
The children showed no response to 
live rubella virus vaccine. 
To obtain more information on the 
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longitudinal rubella antibody re- 
sponses in children with CRS and their 
mothers, we performed serial rubella 
HI antibody determinations during a 
period of 17 years, a decade longer than 
we have previously reported on.’ 


SUBJECTS AND METHODS 


Serial serum specimens were cbtained 
from 381 patients (215 boys and 166 girls) 
who were among the 408 children with 
CRS’ born in the Ryukyu Islands after the 
1965 rubella epidemic. Specimens were also 
collected from 344 of their mothers, who 
had experienced postnatally acqu_red ru- 
bella virus infection. All specimens were 
tested for rubella HI antibody titer. Of the 
381 children with CRS, 30 had deafness and 
cataract with or without congenital heart 
disease, 33 had deafness and congenital 
heart disease without cataract, and 318 had 
deafness alone. 

Serum specimens were drawn simulta- 


neously from children with CRS and their 
mothers at the following times: 1966 (when 
the children were 6 to 12 months old), 1967 
(18 to 24 months old), 1968 (30 to 40 months 
old), 1973 (7 years old), 1975 (9 years old), 
1976 (10 years old), 1977 (11 years old), 1978 
(12 years old), 1979 (13 years old), 1980 (14 
years old), 1982 (16 years old), and 1983 (17 
years old). Rubella HI antibody titers in 
these serum specimens were tested by a 
microtiter technique according to the 
method of the National Institute of Health 
of Japan.’ All HI titers determined at the 
various time intervals were considered to 
be comparable, as sensitivity had been 
checked by testing the same reference sam- 
ples, as well as several of the previous 
specimens, in parallel. At each time inter- 
val we obtained a minimum of 42 and 24 
specimens and a maximum of 264 and 207 
specimens from the children and the moth- 
ers, respectively. 

Specimens that showed a reversion to 
negativity (ie, those from individuals who 


Serial determination of rubella hemagglutination inhibition (HI) antibody titers in 381 children 
with congenital rubella syndrome and 344 of their mothers. Circles represent yearly 
geometric mean titers in children; triangles, titers in mothers. 
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at one time had detectable levels of rubella 
HI antibody [ie, =1:8] and who later had no 
detectable antibody) were subjected to en- 
zyme-linked immunosorbent assay to re- 
confirm the rubella HI antibody level. 


RESULTS 


The serial geometric mean titers 
(GMTs) of the rubella HI antibody for 
the children with CRS were 2%, 27, 
ga gee i oe 25.9. gis gre 25s 255 
and 2°*. The serial GMTs for the moth- 
ers at the same intervals were 2°°, 2°°, 
gT ga gee A e8 gee. gas BA gro, 
and 2°., In general, the initial GMT 
was higher in the children with CRS, 
but it declined rapidly thereafter. As a 
result, the mothers had higher GMTs 
in the later periods. Both curves re- 
mained steady during the 17-year pe- 
riod (Figure). 

No difference was observed between 
the GMTs of children with different 
clinical manifestations of CRS (nor be- 
tween those of their mothers). There 
were also no differences by sex. 
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Serial Rubella Hemagglutination Inhibition Antibody Titers in Patients With Congenital 
$ Rubella Syndrome Who Showed Reversion to Negativity 


Patient/Sex Titer (Age) 


64 (30-40 mo), 8 (10, 12, 14 y), <8 (16, 17 y) 


2/M 64 (30-40 mo), 8 (7, 10, 11, 13 y), <8 (14, 16, 17 y) 
3/M 16 (9y), 8 (11 y), <8 (14 y) 
4/M 16 (7 y), 8 (10, 12 y), 16 (13 y), 8 (14, 16 y), <8 (17 y) 
5/M 32 (30-40 mo, 9 y), 8 (13 y), <8 (14, 16, 17 y) 
6/M 16 (18-24 mo), <8 (30-40 mo, 9, 11, 14 y) 
7/M 16 (30-40 mo), 32 (7 y), <8 (9, 12, 14, 17 y) 
8/M 16 (30-40 mo), 8 (7 y), <8 (10, 12, 13, 14 y) 
9/F 8 (7, 10, 11, 13, 14 y), <8 (16, 17 y) 
10/F 32 (30-40 mo), 8 (12 y), <8 (13, 14. 16 y) 
11/F 16 (30-40 mo), <8 (7, 9, 12, 14, 17 y) 
12/F 16 (9 y), 8 (13 y), 16 (14 y), <8 (17 y) 


8 (30-40 mo), <8 (7, 10, 11, 13, 14, 16 y) 


In 18 children (eight boys and five 
girls; 3.4%), all of whom had deafness 
alone, the rubella HI antibody level 
reverted to negativity within three to 
17 years (Table). However, no special 
pattern was detected. Reversion was 
not observed in the mothers. 


COMMENT 


Serial rubella HI antibodies in chil- 
dren with CRS and their mothers have 
been studied and reported on previ- 
ously.'* However, to our knowledge, 
there has been no report on longitudi- 
nal rubella antibody patterns covering 
a period of more than ten years. 

This study disclosed that the GMTs 
of the children with CRS and their 
mothers remained almost steady for a 
period of ten years and persisted after 
17 years, with the GMTs of the moth- 
ers being higher than those of the 
children. Also, reversion to negativity 
was observed in 3.4% of the children, 
whereas all of the mothers were found 
to have detectable levels of rubella HI 


antibody for at least 17 years after 
infection. 

This study confirmed that the ru- 
bella HI antibody level declines more 
slowly in postnatally infected persons 
than in those with congenital infec- 
tions.™* The more rapid decline in 
rubella antibody levels in the congeni- 
tally infected patients may be ex- 
plained by the immaturity of the im- 
munologic system in the fetus.** This 
study further showed that rubella HI 
antibody titers are not correlated with 
specific clinical manifestations. 

Between 1975 and 1977 (when the 
children in this study were between 9 
and 11 years old), a rubella epidemic 
occurred in the Ryukyu Islands, and 
outbreaks of rubella were observed in 
deaf schoolchildren without CRS. 
However, clinical rubella was not ob- 
served in any of the children with CRS 
or their mothers. The rise in the GMTs 
of the children with CRS and their 
mothers during this period were insig- 
nificant. 
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A previously asymptomatic 1#-year- 

old boy was brought to the emer- 
gency room with complaints of in- 
tense, diffuse abdominal pain, which 
developed suddenly while he was play- 
ing soccer. There was no history of 
trauma or previous episodes of abdom- 
inal pain. On physical examination, he 
appeared malnourished, with slight 
pallor and signs of significant discom- 


Figure 1. 








fort. He was afebrile, with a heart rate 
of 124 beats per minute, a blood pres- 
sure of 140/100 mm Hg, and shallow 
breathing. The abdomen was diffusely 
tender and slightly distended. Results 
of a rectal examination were normal. 
Upright abdominal roentgenograms in 
anteroposterior and lateral projec- 
tions were obtained (Fig 1). 
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Denouement and Discussion 


Perforated Gastric Ulcer in a Rock Eater 


Fig 1.—Upright anteroposterior (left) and lateral (right) roent- 
genograms show infradiaphragmatic free air (arrows) and multiple 
rocks in gastrointestinal tract. 


Fig 2.—Intraoperative picture of perforated gastric ulcer. 


Fig 3.—Ninety-six rocks withdrawn from gastrointestinal tract. 


Additional history revealed that the 
child had been a habitual rock eater for 
some time. He was taken immediately 
to the operating room, where a perfo- 
rated gastric ulcer was found (Fig 2). 
Ninety-six rocks were removed from 
the stomach and small and large bowel 
(Fig 3). The gastric ulcer was sutured. 
A postoperative roentgenogram 
showed no residual rocks in the abdo- 
men. Psychiatric evaluation revealed a 
generally deprived and depressed boy 
with oral voracity. 

Foreign bodies in the gastrointesti- 
nal tract in children and their roent- 
genographic findings have been well 
described.’* Pica is an alimentary ab- 
erration defined by Bicknell’ as “the 
desire to ingest and the ingestion of 
substances usually considered inedi- 
ble, continuing beyond the normal de- 
velopmental phase of occasional indis- 
criminate and experimental mouthing 
and swallowing.” It is more commonly 
associated with psychologic abnormal- 
ities and mental retardation and is 
mostly encountered in metabolically 
unbalanced, malnourished, poorly su- 
pervised, and otherwise neglected 
children.* There are no limits to the 
variety of objects that some children 
are known to have ingested. 

More than 80% of all gastrointestinal 
tract foreign bodies found in children 
occur in youngsters less than 10 years 
of age, with the highest incidence re- 
ported in the first two years of life. 
Alexander et al’ described individual 
roentgenographic characteristics of 
specific foreign bodies. Vasquez and 
Rodriquez’ and Aragao de Melo et al° 





Figure 3. 
described two children who exhibited 
intestinal obstruction secondary to the 
ingestion of rocks. 

Gastric ulceration and perforation 
have been described as complications 
of gastric bezoars, especially tricho- 
bezoars. Macroscopically, the ulcer is 
similar to a peptic ulcer and is consid- 
ered to be the result of traumatic irri- 
tation.” In our case, we cannot be 
certain whether there was a direct 
relationship between the rocks in the 
gastrointestinal tract and the gastric 
ulcer or whether they were only con- 
comitant problems in a psychologically 
abnormal boy. We do not know how 
long the rocks remained in the stomach 
before they passed into the intestine or 
if they had caused intestinal obstruc- 
tion in the past. Also, we do not know 
whether there was any chemical reac- 


tion between the rocks and gastric acid 
producing caustic substances. We did 
not find the association of an ulcer with 
ingested stones described in the liter- 
ature. 

Our case is also of roentgenographic 
interest because the appearance of the 
rocks mimics, or might easily be mis- 
taken for, inspissated barium or other 
contrast material. However, these 
stones were not formed within the gas- 
trointestinal tract—a biologic proc- 
ess—but rather were geologic in 
origin. 

The authors thank Fernando R. Moya, MD, and 


Wendy Cirillo for their help in the preparation of 
this manuscript. 
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Figure 1. 





The statements listed below are best associated with 
which of the above figures: 

(a) Systemic involvement and Darier’s sign occur in 
this condition. 

(6) Renal involvement is present in approximately 
half of the patients with this syndrome. 

(c) The Tzanck smear is helpful in confirming the 
diagnosis of this condition. 


AJDC—Vol 141, Feb 1987 








Accepted for publication Aug 12, 1986. 

Contributed from the Department of Pediatrics, Allentown (Pa) Hospital. 

Reprint requests to National Birth Defects Center, Kennedy Memorial 
Hospital, 30 Warren St, Brighton, MA 02135 (Dr Feingold). 


Picture of the Month 215 


marr 


(a) Darier’s sign is present in pa- 
tients with urticaria pigmentosa (Fig 
2) and consists of the formation of 
urticaria after minimal rubbing. In the 
systemic form of this condition, the 
liver, spleen, bone, bone marrow, and 
lymph nodes may be affected. 

(b) The nephritis of Schénlein- 
Henoch syndrome (Fig 3, top and bot- 


Denouement and Discussion 


Fig 1.—Classic rash of herpes zoster show- 
ing vesicular lesions present in distribution 
of sensory dermatomes. 


Fig 2.—Maculopapular, light-brown rash of 
urticaria pigmentosa. 


Fig 3.—Top and bottom, Rash of Schénlein- 
Henoch syndrome, which is usually located 
below waist. 


tom) is manifested by microscopic 
hematuria, episodic gross hematuria, 
proteinuria, and the nephrotic syn- 
drome. Renal findings are usually 
present within a month of the onset of 
the syndrome, and in most instances 
the syndrome is self-limiting. 

(c) In patients with varicella-zoster 
virus or other herpesvirus (Fig 1), a 


Tzanck smear of the lesions de 
strates multinucleated giant cell 
contain intranuclear inclusions. 
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Association of Turner Syndrome With 
Hypoplastic Left-Heart Syndrome 


Marvin Natowicz, MD, PhD, Richard I. Kelley, MD, PhD 


è Three cases of hypoplastic left- 
heart syndrome (HLH) associated with 
Turner syndrome (45,X) were seen dur- 
ing an 11-year interval. Several isolated 
case reports are present in the literature. 
This association is probably not fortu- 
itous but, rather, may represent the most 
extreme form of a spectrum of left-sided 
heart anomalies seen in patients with 
Turner syndrome. The association of 
Turner syndrome with HLH, as well as 
other known genetic etiologies of HLH, 
underscores the need for a detailed ge- 
netic evaluation in all patients with HLH 
and argues for cytogenetic analysis for 
even nondysmorphic females with HLH. 

(AJDC 1987;141:218-220) 


The hypoplastic left-heart syndrome 

(HLH) encompasses a broad spec- 
trum of congenital cardiac anomalies 
characterized by underdevelopment of 
the aorta, aortic valve, left ventricle, 
mitral valve, and left atrium. The syn- 
drome ranges in severity from a ves- 
tigial left ventricle with atretic aortic 
and mitral valves to an underde- 
veloped left ventricle with aortic arch 
hypoplasia.’ The frequency of HLH in 
several large series of infants with 
congenital heart disease varies from 
7% to 9%.** Moreover, HLH accounts 
for at least 10% of neonates dying of 
structural heart disease.’ For many 
years, HLH was considered an in- 
operable lesion and was almost uni- 
formly fatal in the first year. More 
recently, some success has been re- 
ported with surgical therapy of this 
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disorder.*” Although the etiology of 
HLH in most cases has been attri- 
buted to a multifactorial mode of inher- 
itance,"*’ its occurrence in specific 
syndromes necessitates a careful con- 
sideration of potential genetic causes 
and outcomes. 

Turner syndrome is a common ge- 
netic disorder caused by monosomy X 
(45,X), a mosaic 45,X/46,XX chromo- 
somal constitution, a partially deleted 
X chromosome, or various chro- 
mosomal rearrangements involving an 
X chromosome. With a minimum esti- 
mate of the syndrome’s incidence at 
birth of about one per 10000 new- 
borns, it is one of the most common 
chromosoma! anomalies and the most 
frequently found cytogenetic abnor- 
mality in spontaneous abortions.*” 
While the more severely affected neo- 
nate with Turner syndrome may be 
easily diagnosed because of a dys- 
morphic face, webbed neck, or 
lymphedema of the dorsum of the 
hands, the phenotype in the neonatal 
period and infancy is variable and, in 
some cases, only subtle stigmata may 
be present.”” The phenotypically 
least affected patients are often un- 
diagnosed until they present with pri- 
mary amenorrhea or short stature. 

Congenital heart malformations, 
most often bicuspid aortic valve and 
coarctation of the aorta, occur in 20% 
to 50% of newborns having Turner 
syndrome.”” Because of the predomi- 
nance and frequent severity of left- 
heart anomalies in Turner syndrome, 
HLH might be expected to occur in 
Turner syndrome. However, compre- 
hensive reviews of the cardiovascular 
anomalies present in Turner syndrome 
do not describe a specific association 
with HLH,” although several iso- 
lated cases have been described.” 
Turner syndrome associated with 


HLH might easily be overlooked be- 
cause of few or only subtle stigmata of 
Turner syndrome and/or death at an 
early age. Moreover, some stigmata of 
Turner syndrome, such as hand or foot 
lymphedema, may be misinterpreted 
as being secondary to heart failure. We 
report three cases of cytogenetically 
documented Turner syndrome with 
HLH, which suggest that this associa- 
tion may not be coincidental. 


PATIENT REPORTS 


PATIENT 1.—A 1960-g, 43-cm female neo- 
nate was born at 36 weeks gestation to a 21- 
year-old primigravida. A heart murmur 
and cyanosis were noted on the first day, as 
were several dysmorphic features: short 
neck with redundant skin, edema of the 
dorsa of the hands and feet, and hyper- 
convex fingernails and toenails. Cardiac 
catheterization revealed mitral stenosis, 
severe aortic stenosis, left ventricular hy- 
poplasia, and proximal aortic arch hypo- 
plasia. Cytogenetic analysis of peripheral 
white blood cells showed a 45,X karyotype 
in 15 cells counted. A Norwood stage 1 
procedure for HLH palliation was per- 
formed on the fourth day. The patient died 
at 3 months of age after several weeks of 
increasing congestive heart failure from a 
partially obstructed aortic arch, for whicha 
second operative procedure proved unsuc- 
cessful. The autopsy disclosed a hypo- 
plastic left ventricle with an atretic aortic 
valve, a hypoplastic mitral valve, endocar- 
dial fibroelastosis, and a small persistent 
left superior vena cava to the coronary 
sinus. Small adrenal glands and ovaries, 
prominent pancreatic islets, and cystic 
dilatation of thyroid follicles were also 
found. 

PATIENT 2.—A 280-g, 21-cm, 21.5-week- 
gestation fetus was delivered by prostaglan- 
din abortion to a 25-year-old primigravida 
after intrauterine fetal death. At 20 weeks, 
a discrepancy between uterine size and 
gestational age had been noted, following 
which real-time ultrasound examination 
demonstrated increased thoracic and ab- 
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dominal fluid, thickened skin around the 
trunk, and a multiloculated fluid mass at- 
tached to the fetus. The biparietal diameter 
and femur lengths were consistent with a 
gestational age of 17 weeks. At autopsy, 
severe generalized hydrops, a large 
cystic hydroma, and redundant neck skin 
tissue were noted. The left ventricle 
(8x3x1 mm), left atrium, mitral valve, 
aortic valve, and ascending aorta were all 
hypoplastic. Other abnormalities included 
a persistent left superior vena cava that 
emptied into a large coronary sinus, hypo- 
plastic lungs, a small thymus, bilateral 
cervical ribs, a periumbilical abdominal 
wall defect, and focal hepatic necrosis. 
Analysis of skin fibroblasts demonstrated a 
45,X karyotype in all 20 cells counted. 

PATIENT 3.—A 337-g, approximately 24- 
week-gestation abortus was delivered to a 
28-year-old gravida 2 para 1 healthy woman 
after serial ultrasound examinations from 
20 to 24 weeks had demonstrated a mo- 
tionless, growth-retarded fetus with a 
static biparietal diameter of 3.8 cm, con- 
sistent with 18 weeks gestation. A large 
cystic neck mass, pleural effusion, ascites, 
and irregular bradycardia were also noted. 
At autopsy, large multiloculated subcu- 
taneous cysts of the neck, trunk, forearms, 
thighs, and legs were found, as well as 
marked edema of the dorsa of the hands and 
feet, bilateral severe serous pleural effu- 
sions, severe ascites, and a large placenta 
with villous edema. The fetus had a small 
left ventricle, small left atrium, and small 
ascending aorta. Other internal defects in- 
cluded a horseshoe kidney with cystic dys- 
plasia, hypoplastic urinary bladder, severe 
pulmonary hypoplasia, and ectopic adrenal 
nodules in the broad ligaments. Fetal skin 
fibroblasts showed a 45,X karyotype in all 
25 cells counted. 


COMMENT 


The HLH is a common cardiac mal- 
formation, being present in 7% to 9% of 
newborns with congenital heart dis- 
ease.” The advent of palliative sur- 
gery for HLH*° emphasizes the need 
for careful characterization of extra- 
cardiac manifestations of this condi- 
tion, especially since multiple causes 
of HLH exist, each with its own set of 
associated extracardiac anomalies and 
recurrence risk. In four large clinical 
studies of HLH, between 12% and 37% 
of the infants had extracardiac anoma- 
lies.°”* From a genetic perspective, 
however, these studies are limited 
since the anomalies were usually un- 
specified or inadequately described 
and provide little data regarding the 


AJDC—Vol 141, Feb 1987 


specific genetic and nongenetic causes 
of the observed malformations.*”” In 
most genetic studies, nonsyndromic 
HLH has been explained by a model of 
multifactorial inheritance.*’ However, 
single-locus disorders have also occa- 
sionally been associated with HLH. 
For example, autosomal-recessive in- 
heritance of HLH without other anom- 
alies has been reported,” while other 
recessive conditions in which HLH has 
been observed include Ellis-van Cre- 
veld,” Saldino-Noonan,” and Smith- 
Lemli-Opitz** syndromes. Auto- 
somal-dominant disorders in which 
HLH has been found include Apert 
and Holt-Oram syndromes.” Several 
chromosomal disorders have also been 
associated with HLH, including tri- 
somy 13, trisomy 18, trisomy 21, du- 
plication 12p, duplication 16q, mono- 
somy 2q, monosomy 4p, monosomy 4q, 
and monosomy llq syndromes. '®*?2.23,27 
Idiopathic malformation complexes in 
which HLH has been seen include the 
VATER association,” DiGeorge se- 
quence,” sirenomelia,” and the het- 
erotaxia (asplenia-polysplenia) -ater- 
ality disorders.’ 

Based on our experience, Turner 
syndrome should be added to the list of 
genetic disorders associated with 
HLH. On review of all (2574) pediatric 
autopsy cases seen at the Children’s 
Hospital of Philadelphia and the Hos- 
pital of the University of Pennsylva- 
nia, Philadelphia, during a 135-month 
interval from 1975 through 1986, we 
found 91 autopsy cases of HLH, three 
of which (the two fetuses and one live- 
birth described in this report) had 
cytogenetically documented Turner 
syndrome. There were two other au- 
topsy cases of cytogenetically cocu- 
mented Turner syndrome during this 
interval that lacked HLH. Our obser- 
vation suggests the importance of con- 
sidering Turner syndrome in female 
patients with HLH and raises the pos- 
sibility that this sometimes subtle 
diagnosis may be an important cause of 
HLH. In addition, the association of 
HLH with Turner syndrome may con- 
tribute to the high intrauterine le- 
thality of Turner syndrome.*”” 

An association of HLH with Turner 
syndrome should not be unexpected in 
that some forms of HLH can be viewed 
as the most severe expression of left- 
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sided heart anomalies common in chil- 
dren with a 45,X karyotype. Based on 
an experimental model involving the 
mechanical obstruction of the em- 
bryonic chick mitral valve, it has been 
proposed that decreased hemody- 
namic flow in the primordial left atrio- 
ventricular canal may result in HLH.” 
Increased lymphatic pressure associ- 
ated with thoracic duct distention and 
consequent compression of the ascend- 
ing aorta would increase the resistance 
to left-sided blood flow and may be the 
pathophysiologic correlate in humans 
of the above-mentioned experimental 
model.” 

The latter hypothesis is supported 
by the increased frequency of congeni- 
tal heart disease in patients with 
Turner syndrome with a web neck 
compared with those with normal neck 
structure, provides an explanation for 
the frequency of left-sided heart 
defects in Turner syndrome, and 
would predict an association with 
HLH,” as suggested in our study. Of 
practical importance is that children 
with Turner syndrome usually have 
normal intelligence and that they 
may have significant structural abnor- 
malities of their kidneys, primary 
amenorrhea, and short stature. Early 
diagnosis will afford anticipation of po- 
tential extracardiac problems as well 
as counseling regarding the approach 
to short stature and amenorrhea. 

In view of the association of Turner 
syndrome and other malformation dis- 
orders with HLH, we suggest that all 
infants and fetuses with HLH receive 
a genetic evaluation and that all 
females with HLH, as well as males 
with HLH and extracardiac anoma- 
lies, should have a cytogenetic analy- 
sis. Even apparently nondysmorphic 
infants with HLH should be thor- 
oughly evaluated and their parents 
counseled in view of the phenotypic 
variability of some of the above-men- 
tioned disorders, especially Turner 
syndrome, and because of the approx- 
imately 1% to 2% recurrence risk 
for the nondysmorphic, apparently 
multifactorially determined form of 
HLH.®* 2 
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Firearms in the Home and Child Safety 


Patti J. Patterson, MD, Leigh R. Smith, MD 


è One hundred fifty families who were 
seen in the pediatric outpatient clinics at 
The University of Texas Medical Branch, 
Galveston, were surveyed to learn about 
firearm possession in the home and its 
hazards to children. Thirty-eight percent 
of these families kept at least one gun in 
their home. Fifty-five percent of this 
group reported that the gun was loaded 
at all times, and 10% reported that the 
gun was kept loaded, unlocked, and 
within the reach of a child. We identified 
demographic characteristics of at-risk 
families and considered national statis- 
tics for gun safety. It was concluded that 
household firearms pose a significant 
risk to children and that intervention by 
physicians could help reduce this public 
health problem. 

(AJDC 1987;141:221-223) 


The health maintenance visit pro- 

vides an opportunity for physicians 
to discuss growth, development, be- 
havior, nutrition, and safety topics 
with parents. Issues discussed at a 
particular visit are based on the child’s 
developmental stage and expected 
age-related behaviors. Common topics 
include automobile safety, burn pre- 
vention, avoidance of dangerous toys, 
and water safety precautions. Firearm 
safety is rarely, if ever, discussed as a 
part of pediatric anticipatory guid- 
ance, nor is there much written in the 
medical literature about this subject. 
Many physicians may be unaware that 
firearms contribute significantly to 
morbidity and mortality in children 
and adolescents.’ 

There are an estimated 200 million 
firearms in civilian hands in the United 
States.” A review of the literature 
demonstrates that children are fre- 
quently victims of gunshot wounds.*° 
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Firearms are second only to motor ve- 
hicles in the number of fatalities they 
produce in children and adolescents.*” 
Unintentional firearm injuries are the 
fifth leading cause of “accidental” 
death among children less than 18 
years of age.** More than half of all 
deaths from firearms occur in homes 
where guns are frequently kept loaded 
and easily accessible.’ Unintentional 
shootings are commonly a result of 
children playing with loaded guns.” 

Homicide is a major cause of death 
among children over 1 year of age.” 
Among teenagers over age 14 years, 
homicide is the second leading cause of 
death. Guns are used in 40% of these 
crimes.” Children may also be injured 
or killed as innocent bystanders should 
family violence involve firearms.” Sui- 
cide is the third leading cause of death 
among teenagers over 14 years of age, 
and firearms, primarily handguns, are 
used in two thirds of adolescent sui- 
cides.“ 

In Houston, public awareness of the 
danger of firearms in the home has 
been heightened by the recent spate of 
13 unintentional shootings involving 
children in a two-month period. Six of 
these 13 children were killed, while the 
remainder sustained serious, some- 
times disabling, injuries.” This study 
was conducted in the fall of 1985 
to determine whether firearms pre- 
sented a significant danger to the 
safety of our patients. 


SUBJECTS AND METHODS 


A questionnaire was designed that in- 
cluded questions concerning demographic 
data, personal history with violent crime, 
presence of a gun in the home, and other 
factors that might indicate increased 
danger to children from firearms. It was 
given to the parents of 200 children coming 
to the pediatric outpatient department for 
minor illnesses or health maintenance in 
October 1985. The questionnaire was ap- 
proved by the Institutional Review Board 


of The University of Texas Medical Branch, 
Galveston. After informed consent was ob- 
tained, parents were given the question- 
naire by nursing personnel in the outpa- 
tient department. One hundred fifty of the 
200 questionnaires were returned. The re- 
spondents were divided into two groups: 
those with one or more firearms in the 
home and those having no firearms in the 
home. For statistical comparison, the two- 
group t test and x? analysis were used. 
Probability values of less than .05 were 
considered significant. 


RESULTS 


The questionnaire was answered 
completely by 94.5% of those persons 
participating in the study who had a 
gun in their home (n=57) and 79.6% of 
those who did not have a gun (n= 93) 
(P<.02). The characteristics of the 
population surveyed are shown in Ta- 
ble 1. Blacks, whites, and Mexican- 
Americans were represented in both 
groups. There was no statistically sig- 
nificant difference in the two groups 
with regard to racial representation, 
education, or social classification by 
the two-factor Hollingshead Scale.” 
Although more of the persons with 
guns in their homes were married than 
those without firearms, the differ- 
ences were not statistically signifi- 
cant. Parents in the group with guns in 
their homes were older than those who 
did not have guns, with a mean age of 
32.8 years compared with 29.0 years 
(P<.01). They also had more children 
over 12 years of age (P<.01), presum- 
ably reflecting the older ages of the 
parents, and they were more likely to 
live in rural areas than families who 
did not have firearms (P<.05). 

Of the 150 respondents, 57 (38%) 
reported having at least one gun in 
their home. Thirty of these 57 families 
had one or more handguns, 28 had one 
or more shotguns, and 27 had one or 
more rifles. The most common reason 
given for possession of a firearm was 
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Table 1.—Characteristics of Population Surveyed 


Gun in Home, % (n=57) No Gun in Home, % (n=93) 


Marital status of parents 
Married 


Single 
Divorced 


Race 
Black 


White 


59.6 
14.0 


23.3 
44.4 








Hispanic 17.5 20.4 
Education 

Mother completed high school 66.7 74.1 

Father completed high school 62.5 70.0 
Age, y 

Mother over 40* 16.7 4.3 

Father over 40t 31.1 3.3 

Children over 12t 23.9 8.3 






Rural residencet 


*P<.02. 
tP<.001. 
+P<.05. 


Family member has been victim of violent crime 
Parent knows someone who has been injured or killed by gun* 
Parent knows child who has been injured or killed by gunt 





*P<.01. 
tP<.05. 


for protection (71.4%). Other reasons 
given were hunting (51.8%), sport 
shooting (21.4%), and job require- 
ments (7.1%). 

In those families with firearms in 
their homes, 55% reported that the 
gun was loaded at all times. Of the 
loaded guns, half of them were not 
locked away. Most alarmingly, 10% of 
the families reported that their guns 
were loaded, unlocked, and within the 
reach of children. 

Questions were included to deter- 
mine the family’s awareness of the 
need for gun safety. Fifty-eight per- 
cent of the respondents with a gun in 
the home reported having discussed 
firearm safety with someone outside 
the family, while 33% of those without 
firearms had done so (P<.01). In the 
families who kept firearms in their 
homes, 12.3% reported having spoken 
with a pediatrician about gun safety, 
while 2.5% of those without guns had 
done so (P<.05). Fifty-two percent of 
families with a gun in their home and 
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34% of families without a gun said they 
had taught their children about fire- 
arm safety (P<.05). There was a 
marked discrepancy between the two 
groups regarding the age at which 
parents thought children should be 
taught gun safety. Parents with a gun 
in their home gave an average age 
(+ SD) of 7.6+ 5.3 years as ideal, while 
parents without guns considered 
4.8+3.1 years of age to be appropriate 
(P<.001). 

An unexpected finding was that in 
households without guns, children 
were more likely to play with toy guns 
(53.4% as opposed to 32.1%) (P<.02). 
This may reflect the fact that children 
were older in the group that had guns 
in their homes. 

The questionnaire also included 
questions about experiences with vio- 
lent crime (Table 2). Approximately 
20% of respondents in both groups had 
a family member who had been a vic- 
tim of violent crime. Those parents 
with a firearm in their home were more 


likely to have known someone who had 
been injured or killed by a gun 
(P<.01). They were also more likely to 
have known a child who had been in- 
jured or killed by a gun (P<.05). 


COMMENT 


Before proceeding with a discussion 
of the results, some methodological 
limitations of the study should be 
brought to the attention of the reader. 
It should be kept in mind that the 
population surveyed was relatively 
small and that the sample was drawn 
from a mostly suburban and rural 
area. According to a recent publica- 
tion, the incidence of unintentional 
firearms deaths tends to be higher in 
such areas than in urban areas.” 
Therefore, the generalizability of 
these findings is somewhat limited, 
but the overall importance of house- 
hold firearms as a threat to safety 
should not be overlooked. 

Our data reveal that guns are com- 
monly found in the homes of our pa- 
tients and that appropriate precau- 
tions are often not being taken to 
protect children from injury or death 
from these weapons. We also found 
that pediatricians are not including 
this issue in injury prevention dis- 
cussions with parents during health 
maintenance visits. It has been esti- 
mated that half of all households in this 
country contain a firearm and that one 
in five has a handgun.’ The results of 
our study were consistent with esti- 
mates regarding the number of house- 
holds with handguns, but a smaller 
percentage than estimated (38%) con- 
tained a firearm of any type. 

This study confirmed the findings of 
others that the primary reason given 
for possession of firearms is protec- 
tion.‘ This justification ignores the 
often-quoted statistic that a gun in the 
home is six times more likely to kill a 
friend or family member than an in- 
truder. A recently published study 
showed that guns kept at home were 
involved in the death of a member of 
the household 18 times more often than 
in the death of a stranger.” 

The prevalence of firearm violence in 
this area is demonstrated by our data. 
One half to two thirds of the parents 
participating in this study had per- 
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sonal knowledge of someone who had 
been killed or injured by a gun. 


CONCLUSIONS 


Physicians need to understand and 
be able to discuss with parents the 
reasons that a gun in a child’s environ- 
ment is extremely dangerous. Chil- 
dren and adolescents are seldom aware 
of the lethal potential of guns and have 
not yet developed adequate judgment 
to handle weapons safely. Preschool 
children are at risk for injuries because 
they are mobile and independent and 
have poor judgment regarding danger 
in their environment.” Neither pre- 
school nor elementary school-age 
children are able to understand the 
finality of death. Television adds to the 
confusion of children about the lethal- 
ity of firearms by portraying their use 
in an unrealistic fashion. The agony of 
a gunshot wound is rarely depicted,” 
while violence as an easy resolution to 
conflict is a familiar message on televi- 
sion programs.” 

Play involving toy guns is thought to 
contribute to the behavior patterns 
seen in gun-related deaths in chil- 
dren.” Use of toy guns in children’s 
games is associated with antisocial be- 
havior” and may encourage the use of 
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real guns by children who cannot dis- 
tinguish them from toys. 

As advocates for children, physi- 
cians can play a significant role in 
making parents aware of child safety 
through anticipatory guidance based 
on the child’s developmental level. An- 
ticipatory guidance should include 
questions about firearms.” Are there 
firearms in the home? Are they 
loaded? Where are they kept? Have 
the children been taught about the 
dangers of firearms? Can the family 
reconsider their need for guns in the 
home? The physician should recom- 
mend that the guns be kept unloaded 
and locked away from children if they 
are to be kept at all. Many families 
never seriously consider this issue un- 
til the questions are raised. 

We also need to assist school and 
community organizations in develop- 
ing programs to improve public aware- 
ness of the dangers presented by fire- 
arms in the environment of cnildren 
and adolescents. 

Physicians need to become more 
aware of the effects of guns in the lives 
of young patients. They are the sib- 
lings, friends, and children of the 
34 000 victims of death by firearms 
that occur in this country each year.” 
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Five vs Ten Days of Penicillin V Therapy 


for Streptococcal Pharyngitis 


Michael A. Gerber, MD; Martin F. Randolph, MD; Julie Chanatry; Laura L. Wright; 
Kathleen De Meo; Edward L. Kaplan, MD 


è To determine the effectiveness of a 
short (five-day) course of penicillin V 
potassium therapy, 172 patients with 
group A ßB-hemolytic streptococcal 
(GABHS) pharyngitis were randomly as- 
signed to receive 250 mg of penicillin V 
potassium three times daily for either 
five or ten days. The patients in the two 
treatment groups were comparable with 
respect to clinical findings, compliance, 
and serologic response to GABHS. A 
bacteriologic treatment failure was de- 
fined as the presence of the same sero- 
type of GABHS in the follow-up as in the 
initial throat culture and occurred in 13 
(18%) of the 73 patients in the five-day 
treatment group and in six (6%) of the 99 
patients in the ten-day treatment group. 
These findings support the current rec- 
ommendation for a full ten days of oral 
penicillin V therapy for the treatment of 
GABHS pharyngitis. 

(AJDC 1987 ;141:224-227) 


[2 1953, the American Heart Associa- 

tion Council on Rheumatic Fever 
and Congenital Heart Disease recom- 
mended that oral penicillin therapy for 
acute group A 8-hemolytic streptococ- 
cal (GABHS) pharyngitis be given for 
a full ten days.' Three decades later, 
this recommendation remains un- 
changed.” However, recently it has 
been suggested that a shorter course 
of antibiotic therapy might suffice.’ 
While Schwartz and coworkers* re- 
ported that ten days of oral penicillin V 
therapy was significantly more effec- 
tive than seven days of oral penicillin 
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therapy in eradicating GABHS from 
the upper respiratory tract, two 
similar investigations employing oral 
antibiotics other than penicillin sug- 
gested that less than ten days of anti- 
biotic therapy was adequate.*® Be- 
cause of this discrepancy, the paucity 
of data regarding the effectiveness of a 
shorter course of oral penicillin ther- 
apy, and the dramatic decrease in the 
suppurative and nonsuppurative se- 
quelae of streptococcal pharyngitis 
over the past 30 years,’ we initiated a 
prospective, randomized investigation 
to compare the effectiveness of a short 
(five-day) course of penicillin V potas- 
sium with the conventional ten-day 
oral administration of this antibiotic. 


PATIENTS AND METHODS 


During the winter and spring of 1984 and 
1985, 210 patients seen in a private pediatric 
office in Danbury, Conn (M.F.R.), who had 
clinical findings suggestive of streptococcal 
pharyngitis were enrolled in this study 
after written, informed consent had been 
obtained. Patients with a history of hyper- 
sensitivity to penicillin and patients who 
had received antibiotic therapy within the 
previous 72 hours were excluded. 

All patients were evaluated as previously 
described’ for the presence and severity of 
three objective signs (pharyngeal injec- 
tion, fever, and cervical lymphadenitis) and 
three subjective symptoms (sore throat, 
headache, and abdominal pain) before and 
18 to 24 hours after initiation of penicillin 
therapy. A throat culture was obtained 
from each patient by vigorously swabbing 
the posterior pharynx and tonsils (or tonsil- 
lar fossae) with a rayon-tipped swab. The 
swab was immediately streaked onto a blood 
agar plate (trypticase soy agar with 10% 
sheep’s blood), a bacitracin-impregnated 
disk was placed on the primary inoculum, 
and the agar was stabbed in several areas. 
After overnight aerobic incubation at 37°C, 
the plate was examined for the presence of 


B-hemolytic streptococci. B-Hemolytic 
streptococci that were sensitive to bacitra- 
cin were presumptively identified as group 
A. If the sensitivity to bacitracin could not 
be determined after overnight incubaton, 
either because of the number or location of 
the B-hemolytic colonies, representative 
colonies were subcultured and the sensitiv- 
ity to bacitracin was determined on a sec- 
ondary plate. The number of B-hemolytic 
colonies was quantified as previously de- 
scribed’; grouping was later confirmed by 
either the Lancefield precipitin” or a latex 
agglutination test (Streptex, Wellcome 
Reagents, Dartford, England). AllGABHS 
isolates were stored in Todd-Hewitt broth 
at — 70°C. 

Patients were randomly assigned to ei- 
ther a group that received 250 mg of 
penicillin V potassium (250 mg/5 mL sus- 
pension) three times daily for five days or a 
group that received 250 mg of penicillin V 
potassium (250 mg/5 mL suspension) three 
times daily for ten days. The latter group of 
patients has been used as a control group in 
another investigation.* 

In patients with no GABHS in their 
initial throat culture, penicillin therapy 
was discontinued, while patients with a 
positive throat culture were instructed to 
continue taking penicillin for either five or 
ten days. Patients with a positive throat 
culture returned for follow-up visits four to 
six and 14 to 21 days after completing 
antibiotic therapy or if there was a recur- 
rence of signs or symptoms of pharyngitis. 
At the return visits, a repeated throat 
culture was obtained using a diagnostic kit 
(Detekta-Kit Inc, Rocky Hill, Conn) that 
has been shown to increase significantly 
the recovery of GABHS from throat cul- 
tures when compared with blood agar 
plates." In patients who had received the 
five-day penicillin V regimen and had a 
positive throat culture at the four- to six- 
day follow-up visit, a ten-day course of 
penicillin V was started immediately. In 
addition, in patients who had received the 
five-day penicillin V regimen and had signs 
or symptoms of pharyngitis with a positive 
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Fig 1.—Comparison of changes in anti- 
streptolysin O titers (A log) for patients in 
two treatment groups. Broken line indicates 
mean titer change (m). 


throat culture at the 14- to 21-day follow-up 
visit, as well as in patients who had re- 
ceived the conventional ten-day penicillin V 
regimen and had signs or symptoms of 
pharyngitis with a positive throat culture 
at the four- to six-day or 14- to 21-day follow- 
up visit, a ten-day course of penicillin V was 
started immediately. 

Serum specimens from acute and con- 
valescent (three to four weeks) stages were 
also obtained and were stored at — 70°C; 
these were later analyzed simultaneously 
in pairs for antistreptolysin O and anti- 
deoxyribonuclease B titers.” An incre- 
mental rise of two or more dilutions (=0.2 
log rise) in antistreptolysin O and/or anti- 
deoxyribonuclease B titers was considered 
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Fig 2.—Comparison of changes in anti- 
deoxyribonuclease B titers (A log) for pa- 
tients in two treatment groups. Broken line 
indicates mean titer change (m). 


to be significant. In addition, the changes 
between acute- and convalescent-stage se- 
rum were expressed as the difference in the 
logarithmic titers (A log) and mean titer 
changes were calculated. 

In patients with positive follow-up throat 
cultures, pretreatment and posttreatment 
GABHS isolates were characterized by M 
typing, T-agglutination patterns, and se- 
rum-opacity reactions.” Bacteriologic 
treatment failures were defined as the 
presence of the same serotype of GABHS in 
one of the follow-up cultures as in the ini- 
tial throat culture. A different serotype 
of GABHS in a follow-up culture was con- 
sidered to be a new acquisition and 
these patients were not considered treat- 


ment failures. 

Compliance was determined by having a 
strip of filter paper dipped into the patient’s 
urine on the next-to-last day of antibiotic 
therapy. This strip was allowed to air dry 
and was then mailed to our laboratory and 
assayed for penicillin activity using a modi- 
fication of the technique of Markowitz and 
Gordis. Data were analyzed using Stu- 
dent’s t test and the x’ test. 


RESULTS 


The ages of the study patients 
ranged from 3 to 25 years (mean age, 
9.8 years). Of the 210 patients from 
whom throat cultures were obtained, 
GABHS were isolated from 172 (82%). 
These patients were randomly as- 
signed to treatment groups as follows: 
99 received penicillin V for ten days, 
while 73 received penicillin V for five 
days. The patients in the two groups 
were comparable with respect to age, 
sex, duration of illness before the 
initiation of treatment, compliance, 
percentage with a significant rise in 
antistreptolysin O and/or antideoxyri- 
bonuclease B titers, clinical findings at 
the time of the initial visit, and clinical 
response to penicillin V therapy (Table 
1). In addition, there was no significant 
difference between the patients in the 
two treatment groups in mean anti- 
streptolysin O or antideoxyribonucle- 
ase B titer changes (Figs 1 and 2). 

All 172 patients with positive throat 
cultures returned for follow-up visits 
at both four to six and 14 to 21 days 
following the completion of antibiotic 
therapy. Overall, 35 (20%) of the 172 
patients had GABHS isolated from the 
follow-up throat culture obtained dur- 
ing at least one of these visits (Table 2). 
Of the 99 patients in the ten-day treat- 
ment group, 15 (15%) had GABHS iso- 
lated from one of the follow-up throat 
cultures (six had homologous sero- 
types of GABHS and were considered 
bacteriologic treatment failures and 
nine had heterologous serotypes that 
were considered new acquisitions). Of 
the six patients with treatment fail- 
ures, five (83%) were symptomatic at 
the time their positive follow-up throat 
cultures were obtained. 

Of the 73 patients in the five-day 
treatment group, 20 (27%) had 
GABHS isolated from one of the fol- 
low-up throat cultures (13 had homolo- 
gous serotypes of GABHS and were 
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+Different serotype than initial isolate. 


considered bacteriologic treatment 
failures, seven had heterologous 
serotypes that were considered new 
acquisitions). Of the 13 patients with 
treatment failures, eight (62%) were 
symptomatic at the time their positive 
follow-up throat cultures were ob- 
tained. The number of patients in the 
five-day treatment group with positive 
follow-up throat cultures was signifi- 
cantly greater (P<.05) than the num- 
ber of patients in the ten-day treat- 
ment group. More importantly, the 
number of patients in the five-day 
treatment group with bacteriologic 
treatment failures was also signifi- 
cantly greater (P<.02) than the num- 
ber of patients in the ten-day treat- 
ment group. While the number of 
patients in the five-day treatment 
group with symptomatic treatment 
failures was greater than the number 
of patients in the ten-day treatment 
group (11% and 5%, respectively), this 
difference was not statistically signifi- 
cant. There was no correlation be- 
tween the bacteriologic treatment fail- 
ure rate and compliance in either the 
five-day or ten-day treatment groups. 
All of the patients with treatment fail- 
ures who received a subsequent ten- 
day course of penicillin V remained 
well during several months of follow-up 
observations; cultures were not ob- 
tained, nor was treatment given again 
during this period. 


COMMENT 


The effectiveness of various regi- 
mens of penicillin therapy in the treat- 
ment of GABHS pharyngitis can be 
evaluated in several different ways. 
However, eradication of GABHS from 
the upper respiratory tract and pre- 
vention of acute rheumatic fever have 
been the outcome measures most often 
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employed. These criteria are actually 
interrelated; Cantanzaro and cowork- 
ers” retrospectively demonstrated 
that persistence of GABHS in the up- 
per respiratory tract after penicillin 
therapy was a significant risk factor 
for the subsequent development of 
acute rheumatic fever. Therefore, any 
regimen of penicillin that is associated 
with an increased bacteriologic treat- 
ment failure rate may also be associ- 
ated with an increased risk of acute 
rheumatic fever. 

Although it is difficult to document 
the precise origin of the time-honored 
concept of a ten-day course of oral 
penicillin therapy for GABHS pharyn- 
gitis, in 1947, Goerner et al* demon- 
strated that penicillin given intramus- 
cularly every two hours for ten days or 
penicillin in beeswax and peanut oil 
given intramuscularly once daily for 
ten days were both effective in erad- 
icating GABHS from the upper respi- 
ratory tracts of asymptomatic chronic 
carriers. Several years later, Wanna- 
maker and coworkers” examined the 
ability of three different regimens of 
penicillin to prevent acute rheumatic 
fever and streptococcal carriage in 
airmen following an episode of acute 
GABHS pharyngitis. They found that 
procaine pencillin G in peanut or ses- 
ame oil containing 2% aluminum mono- 
stearate (a regimen that produces ade- 
quate serum levels for approximately 
five days),” when given in three in- 
tramuscular doses that were each 48 
hours apart (effectively, nine days of 
therapy), produced a statistically sig- 
nificant reduction in the incidence of 
acute rheumatic fever when compared 
with untreated controls. The same 
preparation given in two doses that 
were each 72 hours apart (effectively, 
eight days of therapy) or in a single 


Treatment 
Failurest 


6 (6) [5] 
13 (18) [8] 


Cumulative No. (%) of Positive 
Follow-up Throat Cultures 


New 
Acquisitionst 


15 (15) 
20 (27) 


dose (effectively, five days of therapy) 
also produced a reduction in the inci- 
dence of acute rheumatic fever when 
compared with untreated controls, but 
unless the two treated groups are com- 
bined, the differences are not statis- 
tically significant. Wannamaker and 
colleagues” also found that the same 
preparation, when given as three in- 
tramuscular doses that were each 48 
hours apart (effectively, nine days of 
therapy), was more effective in pre- 
venting streptococcal carriage than 
when given as two doses 72 hours 
apart (effectively, eight days of ther- 
apy), which, in turn, was more effec- 
tive than a single dose (effectively, five 
days of therapy). Ina similar investiga- 
tion of children with acute GABHS 
pharyngitis, Breese” found that pro- 
caine penicillin G suspended in oil with 
2% aluminum monostearate given as 
three intramuscular doses that were 
each three days apart (effectively, 11 
days of therapy) was more effective in 
preventing both clinical and bac- 
teriologic recurrences than the same 
agent given as two doses three days 
apart (effectively, eight days of ther- 
apy), which, in turn, was more effec- 
tive than a single dose (effectively, five 
days of therapy). 

In 1953 and 1954, two independent 
investigations were performed to de- 
termine the optimal duration of oral 
penicillin therapy for asymptomatic 
carriers during mass prophylaxis for 
epidemics of GABHS pharyngitis on 
air force bases.” In both studies, oral 
penicillin G given twice daily for ten 
days was more effective in eradicating 
GABHS from the upper respiratory 
tract and also in reducing the attack 
rate of GABHS pharyngitis than oral 
penicillin G given twice daily for only 
five days. In a study of compliance 
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often cited as supporting the need for 
ten days of oral penicillin therapy,” 
children being treated for GABHS 
pharyngitis whose urine demon- 
strated antibiotic activity on the ninth 
day of a ten-day course were less likely 
to have a bacteriologic recurrence than 
children whose urine had no antibiotic 
activity on the ninth day. However, it 
cannot be determined from the data 
presented how long the noncompliant 
patients actually took the penicillin or, 
indeed, whether they took it at all. 
Therefore, it is difficult to relate this 
study to the issue of duration of oral 
penicillin therapy and effectiveness. 
There has been, to our knowledge, 
only one prospective, controlled in- 
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of oral penicillin therapy on the bac- 
teriologic treatment failure rate and 
clinical recurrence rate in children 
with acute GABHS pharyngitis. In 
this study, Schwartz and coworkers‘ 
found that children who had received 
ral penicillin V for only seven days 
had a significantly greater bacterio- 
logic treatment failure rate and clinical 
recurrence rate than children who had 
received the same regimen for ten 
days. Similarly, we found that children 
who had received oral penicillin V for 
only five days had a significantly 
greater bacteriologic treatment fail- 
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ceived the same regimen for ten days. 


References 


al: Once daily therapy for streptococcal phar- 
yngitis with cefadroxil. J Pediatr 1986;109: 
531-537. 

9. Gerber MA, Spadaccini LJ, Wright LL, et 
al: Latex agglutination tests for rapid identifica- 
tion of group A streptococci directly from throat 
swabs. J Pediatr 1984;105:702-705. 

10. Lancefield RC: A serologic differentiation 
of human and other groups of hemolytic strep- 
tococci. J Exp Med 1933;57:571-595. 

11. Randolph MF, Redys JJ, Cope JB: Evalua- 
tion of aerobic and anaerobic methods for recov- 
ery of streptococci from throat cultures. J Pedi- 
atr 1984;104:897-899. 

12. Edwards EA: Protocol for micro antistrep- 
tolysin O determination. J Bacteriol 1964;87: 
1254-1255. 

13. Nelson J, Ayoub EM, Wannamaker LW: 
Streptococcal antideoxyribonuclease B: Micro- 
technique determination. J Lab Clin Med 1968; 
71:867-873. 

14. Swift HF, Wilson AT, Lancefield RC: Typ- 
ing group A hemolytic streptococci by M pre- 
cipitin reactions in capillary pipettes. J Exp Med 
1943;78:127-133. 

15. Williams REO: Laboratory diagnosis of 
streptococcal infections. Bull WHO 1958;19:153- 
176. 


16. Markowitz M, Gordis L: Mail-in technique 
for detecting penicillin in urine: Application to 
the study of maintenance of prophylaxis in rheu- 
matic fever patients. Pediatrics 1968;41:151-153. 


In our study, many of the positive 
follow-up throat cultures in both treat- 
ment groups proved to be heterologous 
strains. We attributed this to the large 
number of different serotypes of 
GABHS present in the community; 14 
different serotypes of GABHS were 
isolated from the study patients. 

These findings support the current 
recommendation of the American 
Heart Association’ for a full ten days of 
oral penicillin V therapy for the treat- 
ment of GABHS pharyngitis. 


We wish to acknowledge the secretarial assist- 
ance of Joanne Williams and the technical assist- 
ance of Dwight Johnson and Pam Eskolin. 


17. Catanzaro FJ, Rammelkamp CH Jr, Cham- 
ovitz R: Prevention of rheumatic fever by treat- 
ment of streptococcal infections: II. Factors re- 
sponsible for failures. N Engl J Med 1958;259: 
51-57. 

18. Goerner JR, Massell BF, Jones TD, et al: 
Use of penicillin in the treatment of carriers of 
beta-hemolytic streptococci among patients with 
rheumatic fever. N Engl J Med 1947;237:576-580. 

19. Wannamaker LW, Rammelkamp CH Jr, 
Denny FW: Prophylaxis of acute rheumatic fever 
by treatment of preceding streptococcal infection 
with various amounts of depot penicillin. Am J 
Med 1951;10:673-695. 

20. Stollerman GH: The prevention of rheu- 
matic fever. Am Pract Digest Treat 1954;5:589- 
592. 

21. Breese BB: Treatment of beta-hemolytic 
streptococci infections in the home: Relative 
value of available methods. JAMA 1953;152:10-14. 

22. Wannamaker LW, Denny FW, Perry WD, 
et al: The effect of penicillin prophylaxis on 
streptococcal disease rates and the carrier state. 
N Engl J Med 1953;249:1-7. 

23. Bernstein SH, Feldman HA, Harper OF 
Jr, et al: Observations in air force recruits of 
streptococcal diseases and their control with 
orally administered penicillin. J Lab Clin Med 
1954;44:1-13. 

24. GreenJL, Ray SP, Charney E: Recurrence 
rate of streptococcal pharyngitis related to oral 
penicillin. J Pediatr 1969;75:292-294. 


Librarian’s Note.—See also: Gerber MA, Spadaccini LJ, Wright LL, et al: Twice-daily 


penicillin in treatment of streptococcal pharyngitis (AJDC 1985;139:1145-1148) 





AJDC—Vol 141, Feb 1987 


Streptococcal Pharyngitis—Gerber et al 227 





am 





“Doctors’ Sunrise” — February 1987 February Special Program: 


MONDAY 








Brief 


5:30 AM Summaries 


Cardiology 
Update | (R) 


Cardiology 
Update |l 


Cardiology 
Update | 


6:00 AM 


7:00 AM 













Brief Brief Briet Brief 
Summaries Summaries Summaries Summaries 









TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY “Serum Cholesterol and the 
—_—_— LDL Receptor: 


The Evaluation of Understanding 










































pbs Brief Presented by Merck Sharp & Dohme 
l Te : (1/2 hour) 
Family Pediatrics Family Cardiology Summaries 
Medicine | Update Mecicine Update il (R) Sunday, February 1 5:30 PM, 12:00 Mid. 


Sunday, February 8 6:30PM 
ee Sunday, February 15 5:30 PM 

Internal Sunday, February 22 5:00 PM, 12:00 Mid. 
Physicians’ | Medicine AMA Š ` 
pE Update (R) | Video Cause of Death: influenza 


Update Update 






Physicians’ 
Journal 













Update (R) Update Internal Clinic Presented by PPS through an educational 
Medicine grant from DuPont Pharmaceuticals 
Update | (1 hour) 





! Sunday, February 1 6:00 PM 


Copyright 1987 Lifetime. All rights reserved. (R)—Repeat of previous episode All times listed are for the Eastern Time Zone Sunday, February 15 4:30 PM 


“Tm making 
house calls 
on doctors... 


throughout 


February on 
Lifetime Medical 
Television.’ 


Michael Gottlieb, MD 
Discoverer of AIDS 

Associate Professor of Medicine 
UCLA School of Medicine 


February 
“Physicians Journal Update” 


Join Dr. Gottlieb, along with Drs. Anthony Fauci, 
James Curran and other AIDS experts, for 
complete coverage of the current status and future 
clinical implications of the AIDS crisis. 


“Doctors’ Sunday” -February 1, 8, 15 and 22 Find us on the network 
FIRST SHOWING (ET) REPEATS that brings you 


11:00 AM Cardiology Update I 9: nial Dr. Ruth and 


11:30 AM Family Medicine Update 12:30AM  — Regis Philbin— 


12:00 Noon Physicians’ Journal Update 3:30PM 8:00 PM Lifetime Cabletelevision. 


1:00 PM Internal Medicine Update 6:00 PM ~ 9:30 PM 


P 
w a à 
1:30 PM AMA Video Clinic 7:00 PM ¥Lifetime 
m 


2:30 PM Ob/Gyn Update 6:30 PM 10:00 PM 


3:00PM Pediatrics Update _ 5:00PM 12:00 Mid. Medic al 
4:30 PM Cardiology Update Il 11:30 PM 


Ss T 
5:30 PM © Surgery Update o = 11:00 PM ot’. lelevision 
10:30 PM Milestones in Medicine 


Seg a BERS ES A eae = HEARST/ABC-VIACOM ENTERTAINMENT SERVICES 





NEONATAL MENINGITIS 


A $ 


N í : j 
‘ tet ; 


j "u ; 
= s+ fa a 
. -i$ > 4° hen 
= i>} i tp è _ 
ree EN Bn) Pent, isd 
ea a z j ? 
ORRE E En ¢ ee 
i ¿ As < fi 
ARRS f) ’ vA 
g 
. d å r 
r 
a -g 
Z ta . 
í 





E COLI KI-OR GROUP B STREP? 


Four out of 10 neonatal meningitis cases are caused by. 
E coli K1. Another four are caused by Group B Strep.* - 
But until now, there was no proven latex method 

for identifying both of these important causes of life- 
threatening disease — until WELLCOGEN.’ 


Only WELLCOGEN confirms a full range of 
meningitis pathogens — including Group B Strep and 
now, E coli K1. And you can count on WELLCOGEN © 
to be sensitive, specific, and 15 minutes fast. | 


So the next time you suspect neonatal 
meningitis, be sure to specify WELLCOGEN. Its 
the only truly complete neonatal meningitis testing 
panel. 





Only one panel can make the distinction 





-BACTERIAL ANTIGEN KIT | | 

Wellcome Diagnostics ; ie Fos 

EESE THE neonatal meningitis panel ` 
Resepe Tiange Tats References: 1. Silverblatt FJ, Weinstein R: Enterobacteriaceae, in Mandell GL, 


——E——E————oe ooo Douglas RG Jr, Bennett JE (aagi Principles and Practice of Infectious Diseases, ed 2. 
i sat New York, John Wiley & Sons, 1985, p 1230. 2. Data on file, Wellcome Diagnostics. 


lublished by the American Medical Association March 1987 
Volume 141, Number 3 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 
Kee 








12.9, SE 
THE PEDIATRIC FORUM 237 
EDITORIALS: Foreign Bodies in Children G. B. Healy 249 
Patent Ductus Arteriosus and Indomethacin S. J. Goldberg 250 
Penicillin in Sickle Cell Anemia D. Powars et al 250 
THE EDITORIAL BOARD SPEAKS ... : Next Slide, Please K. B. Roberts 253 
ARTICLES: Laryngotracheal Foreign Bodies R. M. Esclamado et al 259 
Thymic Hypoplasia Associated With Isotretinoin Embryopathy M. Cohen et al 263 
Infections in a Pediatric Intensive Care Unit R. B. Brown et al 267 
King’s Syndrome With Malignant Hyperthermia A. J. Steenson’et al 271 
Herpes Respiratory Neonatal Infection R. D. Andersen 274 


EDUCATIONAL INTERVENTIONS: Regional Residency Cooperatives R. Adler et al 277 


ARTICLES: Theophylline Clearance in Status Asthmaticus G. B. Kolski et al 282 
Theophylline Clearance in Status Asthmaticus J. Levy et al 288 
Accidental Injuries in Children in Day-care Centers P. F. Landman et al 292 
Patent Ductus Arteriosus and Indomethacin J. M. Ramsay et al 294 
Medical Problems of Foreign-Born Adopted Children J. A. Jenista et al 298 
CMV and BPD | Š M. H. Sawyer et al 303 
Pancreatitis in Kawasaki Disease tai ` J. Stoler et al 306 
Neurologic Sequelae of Cardiac Surgery in Children P. C. Ferry 309 
SPECIAL FEATURES: Picture of the Month F. G. Moyer et al 317 

Radiological Case of the Month C. M. Myer IlI et al 319 
ARTICLES: Adrenal Function in Thalassemia Major C. A. Sklar et al 327 








Genetic Factors in Bronchial Hyperreactivity G. Longo et al 331 


imipenem and Cilastatin in Acute Osteomyelitis B. J. Freij et al 335 


Bone Mineral Content in Children , | +B. L. Specker et al 343 





| In just one year, Mead sheik donating 25¢ for every bottle of Tempra 
Nutritional Division contributed a sold above 1986 unit sales. 


ne eee of $ pier Sate Ronald It takes just a moment to specify 
M Donald alle ‘Charities? Tempra Tempra when acetaminophen is 

- ns ties umm" >=.  indicated...a moment that can 
$500,000 of which was generated as a =: ¢ and will last a lifetime 
direct result of your specific recommen- pra | 
dation of Tempra® acetaminophen. __ 7 ‘Recommend 

The rogram is a success tear ` =, Thank you— 

because of ig And if you can ‘6 = R tempra from Tere and 
find it in your heart to help again, er Johnson Nutritional Division. 

we'll continue our ee in 1987 iy Your helping hand is working wonders. 

A caring sponsor of 





< And Ronald McDonald Children’s Charities* 


i “Ronald McDonald Children’s Charities® (RMCC™), established in memory of Ray A. Kroc (founder of McDonald’s®), awards grants 
to various organizations that benefit children in need. 


L-K221-1-87 ©1987 Peer yere U.S. ANE I K and Nutritional Group + Evansville, Indiana 47721 


x L 
"oat s N 


LIEG 


Some parents dont Kine that SUNDOWNs, 
Sunblock SPF 15 keeps their children “covered” for at 
least 80 minutes when they playin the water’ 
SUNDOWN is waterproof to withstand splashing or 
sweating. And it effectively blocks ultraviolet radiation 
with a three-sunscreen formulation® So SUNDOWN 
helps prevent sunburn, and may help prevent the 
development of more serious sun-related problems 
such as premature aging of the skin and skin cancer! 


Effective protection for every patient under the sun’ + 











ayeidat keep SUNDOWN —and your patients— 
ida wraps. -Recommend it for the children in your 
practice. Kien 
References: 1. FDA o MgpnSuasoreen Products for Over-the-Counter Human 
Use: Federal Register 43(166): 38206, secre t 1978, 2)Pathak MA, et al: in Petersdorf RG, et al (eds): 
Harrison's Principles of Internal ed 10. New York, McGraw-Hill Book Co, 1983, pp 273-282. 


*Octyl dimethy| PABA, oxybenzone shot methoxycinnamate. 


tRefer to package labeling; cated in patients sensitive to any ingredient contained in 
this product. . 





©J&J Baby Products Company, ee 


a 












Allergy is more common in families of milk- 
allergic infants. In fact, in a study of 206 
milk-allergic infants, atopy was reported 
in 85% of the families.' And, the type of 
feeding has been shown to affect the 
development of atopic disease.’ 

When you are recommending an infant 
formula for an infant with a family history 
of allergy, recommend ISOMIL® Soy Protein 
Formula With Iron. ISOMIL is proven to 
avoid the symptoms of cow's milk allergy.** 


References 


1. Clein NW: Cow's milk allergy in infants and children. Int Arch Allergy 13:245-256, 
1958. 


2. Businco L, Marchetti F, Pellegrini G, et al: Prevention of atopic disease in “at-risk 
newborns” by prolonged breast-feeding. Ann Allergy 51:296-299, 1983. 


3. Harris NJ, Petts V, Penny R: Cow's milk allergy as a cause of infantile colic: Immu- 
nofluorescent studies on jejunal mucosa. Aust Paediatr J 13:276-281, 1977. 


4. Cowan CC Jr, Brownlee RC Jr, De Loache WR, et al: A soy protein isolate formule in 
the management of allergy in infants and children. South Med J 62:389-393, 1969. 


Soy Protein Formula With Iron 


“For “Feeding “Problems 
“Associated With°“Milk Intolerance 


ROSS LABORATORIES 
COLUMBUS, OHIO 493216 
Division of Abbott Laboratories, usa BROSS 


© 1986 Ross Laboratories 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


AJDC 


Copyright © 1987 by the American Medical Association 


VOL 141 


THE PEDIATRIC FORUM 


237 Coma Following Use of Rubbing Alcohol for Fever Control Moshe Arditi, MD, 
Marta S. Killner, MD, Chicago . . . Growing up in a Family ‘Bent’ by Alcoholism 
Rebecca A. Jessee, MD, San Jose, Calif, Donald lan Macdonald, MD, Rockville, 
Md... Unusual Presentation of Nasal Foreign Bodies Joseph C. Stegman, 
MD, Key West, Fla. . . Primary Care and Pediatrics Max Bader, MD, MPH, 
Seattle . .. Attention Deficit Disorder Is a Chronic Problem Leonard Hersher, 
MD, Syracuse, NY, Michael W. Cohen, MD, Tucson .. . Use of Aspirin and 
Reye’s Syndrome Leonard Banco, MD, Hartford, Conn .. . Is It Real or Is It a 
Contaminant? A Guide to the Interpretation of Blood Culture Results Robert 
S. Baltimore, MD, New Haven, Conn . . . Prolonged Breast-feeding and 
Nonorganic Failure to Thrive Janet A. Weston, MD; Alan F. Stage, MD, MPH; 
Patsy Hathaway, MSW; Deborah L. Andrews, RD; Janet A. Stonington, MS, CHA; 
Ellen B. McCabe, Denver . . . Congenital Muscular Torticollis: Computed 
Tomographic Observations John R. Sty, MD; Robert G. Wells, MD; Bruce A. 
Schroeder, MD, Milwaukee . . . Delay in the Diagnosis of Leukemia Max Bader, 
MD, MPH, Seattle . . . Joint and Pulmonary Changes in Diabetes Laszlo 
Madacsy, MD, Miskolc, Hungary; Bruce Buckingham, MD; Ann Kershnar, MD; 
Nick Anas, MD; Christy Sandborg, MD, Orange, Calif; Jouni Uitto, MD, PhD, Los 
Angeles 


EDITORIALS 


249 Foreign Bodies of the Air and Food Passages in Children 
Gerald B. Healy, MD, Boston 


250 Response of the Patent Ductus Arteriosus 
to Indomethacin Treatment 
Stanley J. Goldberg, MD, Tucson 


250 Penicillin in Sickle Cell Anemia 
Darleen Powars, MD, Los Angeles, 
Gary Overturf, MD, Van Nuys, Calif 


THE EDITORIAL BOARD SPEAKS... 


253 Next Slide, Please 
Kenneth B. Roberts, MD, Baltimore 


ARTICLES 


259 Laryngotracheal Foreign Bodies in Children 
Ramon M. Esclamado, MD, Mark A. Richardson, MD, Seattle 


263 Thymic Hypoplasia Associated With Isotretinoin Embryopathy 
Morris Cohen, MBBCh; Arye Rubinstein, MD; 
John K. Li, MD; Gerald Nathenson, MD, Bronx, NY 


267 Infections in a Pediatric Intensive Care Unit 
Richard B. Brown, MD; Barbara Stechenberg, MD; 
Michael Sands, MD, Springfield, Mass; 
David Hosmer, MD, Amherst, Mass; 
Mary Ryczak, MD, Springfield, Mass 





NO. 3 MARCH 1987 





Monthly Circulation >52,000 


Also published in French a 


TRT 


> 
~ 


EDITORIAL BOARD 
Editor 


Vincent A. Fulginiti, MD 
American Journal of 
Diseases of Children 


h, b of E 
oe Oe gs eee 
he eee Ba, | ES 


PO Box 43700 4 
Tucson, AZ 85733 E 
(602) 626-4304 4 
Associate Editors 
James J. Corrigan, Jr, MD sa 
Tucson j 
LA 
Hugh D. Allen, MD na 
Tucson 4 
Book Review Editor a 
* 

Peggy C. Ferry, MD | 
Tucson f 


Administrative Assistant 


Joann M. Quane 
Tucson 


Secretary 


Laura Martin 
Tucson 


Milton I. Arnold, MD, Los Angeles 
Richard W. Blumberg, MD, Atlanta 
Ben H. Brouhard, MD, Galveston, Tex 
George W. Brown, MD, Los Lunas, NM 
Beverly B. Dahms, MD, Cleveland 
Murray Feingold, MD, Boston 
Patricia Ferrieri, MD, Minneapolis 


i l 
ee a p, n b ~_ A d E Ee i 
al at arian “oor hy a aa aaa 3 


Laurence Finberg, MD, Brooklyn, NY à 
Boyd W. Goetzman, MD, Davis, Calif f 
John D. Johnson, MD, Albuquerque F 
Richard B. Johnston, Jr, MD, Denver Á 


James P. Keating, MD, St Louis 
Elizabeth R. McAnarney, MD, Rochester, NY 
Dan G. McNamara, MD, Houston 
Denis R. Miller, MD, Chicago 
Beverly C. Morgan, MD, Orange, Calif 
Henry L. Nadler, MD, Detroit 
Albert W. Pruitt, MD, Augusta, Ga 
Kenneth B. Roberts, MD, Baltimore 
Barton D. Schmitt, MD, Denver | 
William B. Strong, MD, Augusta, Ga i 
Beverly P. Wood, MD, Rochester, NY 


AJDC, American Journal of Diseases of Children 
(ISSN 0002-922X) is published monthly by the 
American Medical Association, 535 N Dearborn 
St, Chicago, IL 60610, and is an official publica- 
tion of the Association. Second-class postage 
paid at Chicago and at additional mailing office. 


231 


32 


271 


King’s Syndrome With Malignant Hyperthermia 
Andrea J. Steenson, MD, Richard D. Torkelson, MD, Omaha 


274 Herpes Simplex Virus Infection of the 


Neonatal Respiratory Tract 
Richard D. Andersen, MD, lowa City 


EDUCATIONAL INTERVENTIONS 


277 Regional Residency Cooperatives 


Robert Adler, MD, Los Angeles, 
Beverly C. Morgan, MD, Irvine, Calif 


ARTICLES 


282 


288 


292 


294 


298 


303 


306 


309 


The Use of Theophylline Clearance in Pediatric Status 
Asthmaticus 
l. Interpatient and Intrapatient Theophylline 
Clearance Variability 
Gerald B. Kolski, MD, PhD; Jacov Levy, MD; 
Robert Anolik, MD, Philadelphia 


ll. The Choice of Appropriate Dose for the Intravenous 
Theophylline Infusion 
Jacov Levy, MD, Gerald B. Kolski, MD, PhD, Philadelphia 


Accidental Injuries in Children in Day-care Centers 
Petra Froehlich Landman, MD, MPH, 
Gary B. Landman, MD, PhD, Baltimore 


Response of the Patent Ductus Arteriosus to Indomethacin 
Treatment 

James M. Ramsay, MBBS, FRACP; Daniel J. Murphy, Jr, MD; 

G. Wesley Vick IIl, MD, PhD; James T. Courtney, MD; 

Joseph A. Garcia-Prats, MD; James C. Huhta, MD, Houston 


Medical Problems of Foreign-Born Adopted Children 
Jerri Ann Jenista, MD, Daniel Chapman, MD, Ann Arbor, Mich 


Cytomegalovirus Infection and Bronchopulmonary 
Dysplasia in Premature Infants 

Mark H. Sawyer, MD; David K. Edwards, MD; 

Stephen A. Spector, MD, San Diego 


Pancreatitis in Kawasaki Disease 
Joan Stoler, MD; Jeffrey A. Biller, MD; 
Richard J. Grand, MD, Boston 


Neurologic Sequelae of Cardiac Surgery in Children 
Peggy C. Ferry, MD, Tucson 


SPECIAL FEATURES 


317 


319 


Picture of the Month 
Forest G. Moyer, MD (Contributor), Allentown, Pa; 
Murray Feingold, MD (Section Editor), Brighton, Mass 


Radiological Case of the Month 
Charles M. Myer Ill, MD, 
James S. Reilly, MD (Contributors), Pittsburgh: 
Lionel W. Young, MD (Section Editor), Akron, Ohio 


Continued on p 234. 


The AMERICAN JOURNAL 
OF DISEASES OF CHIL- 





JAMA American Medical Association 


AJDC Diseases ot Childion 
archives of 
Dermatology 
archives of 


General Psychiatry 


archives of 
Internal Medicine 
archives of 
Neurology 
archives of 
Ophthalmology 
archives of 
Otolaryngology-Head 
& Neck Surgery 
archives of 
ology 
& Laboratory Medicine 


archives of 


Surgery 


James H. Sammons, MD, Executive Vice-Presi- 
dent 


James S. Todd, MD, Senior Deputy Executive 
Vice-President 


Whalen M. Strobhar, Deputy Executive Vice- 
President 


Theodore R. Chilcoat, Jr, Assistant Executive 
Vice-President 


M. Roy Schwarz, MD, Assistant Executive Vice- 
President 


George D. Lundberg, MD, Vice-President, Sci- 
entific Information 


John T. Baker, Vice-President, Publishing and 
Marketing 


Norman D. Richey, Director, Publication Produc- 
tion and Printing Division 


Lee A. Parent, Director, Circulation-Fulfillment 
Division 


Joseph Dennehy, General Sales Manager; Di- 
rector, Advertising Sales and Promotion Services 
Division 


Thomas J. Carroll, Director, Department of 
Advertising Communication 


Raymond Christian, Director, Advertising Serv- 
ices Department 


[he longest lasting 
OTC cough suppressant... 


\2-Hour DELSYM? for all day and all night relief 


12-Hour DELSYM (dextromethorphan polistirex) is the longest 
asting OTC cough suppressant. Its unique liquid delivery 
stem allows sustained drug release over a full 12-hour period’... 
vith efficacy comparable to q.i.d.-dosed dextromethorphan products 
12-hour relief means that your patients’ won’t have to redose 
n the middle of the night...or in the middle of a school day. 
Alcohol-free DELSYM contains no codeine or antihistamine— 
xo patients are unlikely to experience side effects.’ 
Make 12-Hour DELSYM your recommendation to help 
juiet coughs...all day and all night long. 


leterences: 1. Delsym Citric Acid Cough Study, data on file, McNeil Consumer Products Company, 2. Delsym Bioavailability 
tudy. data on file, McNeil Consumer Products Company, 3. Matthys H, et al. J int Med Res 11:92-100, 1983 


[he only 12-hour OTC antitussive 


wed 
* 


pd 
. 


McNeil Consumer Products Company 
McN, 1986 Forn Washington. PA 19034 (McNEIL) 


> 


a Barer +. ere enete saa-cen te 


DELSYM’ 


dextromethorphan polistirex 





12 
Hour 


g 
Relief 


Cough Suppressant Syrup 
è Non Narcotic Non Alcoholic 

+ For Adults and Children 

* Pleasant Orange Flavor 

* Dosage Spoon Included 


3 FL. OZ. (89" 


233 


ee EE aS I ee ee er ae 
d . A r 


Continued from p 232. 


ARTICLES 


327 Adrenal Function in Thalassemia Major Following Long-term 
Treatment With Multiple Transfusions and Chelation Therapy 
Charles A. Sklar, MD; Lily Q. Lew, MD; 
Doug J. Yoon, PhD; Raphael David, MD, New York 


331 Genetic Factors in Nonspecific Bronchial Hyperreactivity 
Giorgio Longo, MD; Roberto Strinati, MD; 
Furio Poli, MD; Fulvio Fumi, MD, Trieste, Italy 


335 Imipenem and Cilastatin in Acute Osteomyelitis and 
Suppurative Arthritis 
Bishara J. Freij, MD; Helen Kusmiesz, RN; 
Sharon Shelton; John D. Nelson, MD, Dallas 


343 Bone Mineral Content in Children 1 to 6 Years of Age 
Bonny L. Specker, PhD; William Brazerol; 
Reginald C. Tsang, MBBS; Ron Levin, MD; 
John Searcy, MD; Jean Steichen, MD, Cincinnati 


BOOK REVIEWS 


Retinopathy of Prematurity (McPherson, Hitter, Kreteer) Reviewed by Sam 
Sato, MD, Tucson (p 334) . . . Pediatric Neurosonography (Fischer, Anderson, 
Shuman, et al) Reviewed by Lionel W. Young, MD, Akron, Ohio (p 342) 


INSTRUCTIONS FOR AUTHORS (See November 1986 issue, p 1086) 


323 INDEX TO ADVERTISERS 


Advertising and Subscription Information 


ADVERTISING OFFICES: Eastern: 600 Third Ave, Suite 700, New York, NY 10016 (Manager: 
Robert C. Corcoran [212-867-6640]; Representative: Phillip B. Altamore); Midwest/Farwest: 535 N 
Dearborn St, Chicago, IL 60610 (Manager: Thomas J. Carroll [312-280-7182]; Representatives: 
John P. Cahill, Midwest; Daniel T. Mjölsness, Farwest) 

Advertising Principles: Each advertisement in this issue has been reviewed and complies with the 
principles governing advertising in AMA scientific publications. A copy of these principles is available on 
request, The appearance of advertising in AMA publications is not an AMA guarantee or endorsement of 
the product or the claims made for the product by the manufacturer. 

SUBSCRIPTION RATES—The subscription rates for the American Journal of Diseases of Children are as 
follows: for members of the AMA, $1.50 included in the annual membership dues; for nonmembers, $38 for 
one year, $68 for two years in the United States and US possessions; all other countries, one year, 
$48; two years, $88 (add $10 surcharge to each one-year subscription, $20 for two years for air delivery to 
the United Kingdom and Europe only). Special yearly rates to residents and medical students in the 
United States and US possessions, one year, $19; two years, $34. Rates for subscriptions for delivery to 
Australia, Bangladesh, India, Japan, Nepal, New Zealand, South Korea, and Sri Lanka are available 
through respective exclusive agents. Address all subscription communications to the American Medical 
Association, Circulation and Fulfillment Division, 535 N Dearborn St, Chicago, IL 60610. Phone: (312) 
280-7154. 

CHANGE OF ADDRESS— POSTMASTER, send all address changes to Caryl L. Wertheimer, Director of 
Fulfillment, 535 N Dearborn St, Chicago, IL 60610. Notification of address change must be made at least 
six weeks in advance, include both old and new addresses, a recent mailing label, and your new zip code. 


234 


PUBLICATION STAFF 
Offices: 535 N Dearborn St 
Chicago, IL 60610 


Managing Editor and Director, 
Specialty Journal Department: 
Gabriela Radulescu 


Associate Editor: 
Michael D. Springer 


Production Manager: 
Marlene M. Hinsch 


Assistant Production Manager: 
John R. Sayban 


Editorial Processing Manager: 
Chery! Iverson 


Assistant Editorial Processing Manager: 
Paula Glitman 


Permissions and Graphic Design Manager: 
Dennis J. Shipley 


Staff Assistants: 
Diane Darnell 
Bonnie Van Cleven 


Copy Editing: 
Patricia A. Predey (Supervisor) 
Vickey Golden (Free-lance Coordinator) 
Stephen Borysewicz 
Richard Díaz 
Paul Frank 
Kathy Louden 


Production Supervisors: 
Betty Frigerio (Advertising) 
Thomas J. Handrigan (Illustrations) 
Elizabeth Petrikenas (Proofreading) 
Mary C. Steermann (Editorial) 
JoAnne Weiskopf (Layout) 


Proofreading: 
Jennifer Reiling 
Lisette Sabbach 
Barbara Wojtowicz 


Art and Senior Production Assistants: 
Cari Biamonte Dorothy Patterson 


Karen Branham Susan Price 
Donna Hagler Deirdre Rittenhouse 
Jerri Hall-Gortowski Jill Stein 


Sandra Williams 
Ellen Yoshihara 


Debra Lucas 
Terese Noto 
Mary Planek-Vanco 


Production Assistants: 
Darlene E. Filips 
Anita Jackson 


Manuscript Records: 
Angleque Jones 


Editorial Assistant: 
Jean Schaffner 


Indexing: 
Norman Frankel (Supervisor) 
Hermese Bryant 
Mary Kay Tinerella 


Please address communications concerning ac- 
cepted or published communications to AMA 
Specialty Journals, 535 N Dearborn St, Chicago, 
IL 60610. 


EDITORIAL POLICY 

The JouRNAL is meant to provide physicians 
in all specialties who practice pediatric 
medicine a complete and accurate synthe- 
sis of all current research developments and 
Clinica: topics pertinent to their practice, as 
well as an open forum for dialogue on 
scientific, educational, ethical, and human- 
istic issues of concern to any intellectual 
committed to the practice of pediatrics. 


“Cromolyn works best when it is used as a ‘first line’ or primary 
prophylactic drug before round-the-clock theophylline, 
adrenergic agents on a continuous basis, or corticosteroids 
are tried.” 


INTAL is the only available asthma therapy that effectively 
blocks’ both the immediate and late asthmatic response.’ 
Add to this, an antiinflammatory component**, the ability to 
reduce bronchial hyperreactivity® and its unparalleled safety 
record, and you'll understand why your colleagues are pre- 
scribing INTAL for more of their asthmatic patients. As primary 
therapy, it’s ideal for management of mild-to-moderate chronic 
asthma and exercise-induced asthma. 


(cromolyn sodium /FISONS) 


Primary therapy, today 


Ask your FISONS Representative or call 1-800-223-FISO for Patient Education 
materials to maximize your success with INTAL (In MA and AK: 617-275-1000). 





Wt J a 





Inhaler ə Capsules « Nebulizer Solution 


DESCRIPTION: INTAL Inhaler (cromolyn sodium inhalation aerosol) is a metered dose aerosol 


unit for oral inhalation containing micronized cromolyn sodium, sorbitan trioleate with dichiorotetra- 

fluoroethane and dichlorodifiuoromethane as propellants. Each metered spray delivers to the patient 

y raliai 800 mcg of cromolyn sodium. Each 81g canister delivers at least 112 metered sprays 

doses); each 14.2g canister delivers at least 200 metered sprays (100 doses). 

INDICATIONS AND USAGE: INTAL Inhaler is a prophylactic agent indicated in the management 

of patients with bronchial asthma. 

CONTRAINDICATIONS: INTAL Inhaler is contraindicated in those patients who have shownihyper- 

sensitivity to cromolyn sodium or other components. 

WARNINGS: INTAL Inhaler has no role in the treatment of an acute attack of asthma, espe- 
status asthmaticus. Severe anaphylactic reactions can occur after cromolyn sodium 

administration. The recommended dosage should be decreased in patients with decreased 

renal or hepatic function. INTAL Inhaler should be discontinued if the patient develops 

eosinophilic pneumonia (or earepogs infiltrates with npr eee Because of the propel- 

lants in this preparation, it should be used with caution in patients with coronary artery dis- 

ease or a history of cardiac arrhythmias. 

PRECAUTIONS: General: In view of the biliary and renal routes of excretion for cromolyn sodium, 

consideration should be given to decreasing the dosage or discontinuing the administration of the 


- drug in patients with impaired renal or hepatic function. 


Occasionally, patients may experience cough and/or bronchospasm following cromolyn sodium 
inhalation. Attimes, patients who develop bronchospasm may not be able to continue administration 
despite prior bronchodilator administration. Rarely, very severe bronchospasm has been encountered. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long term studies in mice (12 months 
intraperitoneal treatment followed by 6 months observation), hamsters (12 months intraperitoneal 
treatment followed by 12 months observation), and rats (18 months subcutaneous treatment) showed 
no neoplastic effect of cromolyn sodium. 

No evidence of chromosomal damage or cytotoxicity was obtained in various mutagenesis studies. 

No evidence of impaired fertility was shown in laboratory animal reproduction studies, 
Pregnancy: Pregnancy Category B. Reproduction studies with cromolyn sodium administered 
parenterally to pregnant mice, rats, and rabbits in doses up to 338 times the human clinical doses 
produced no evidence of fetal malformations. Adverse fetal effects (increased resorptions and de- 
creased fetal weight) were noted only at the very high parenteral doses that produced maternal 
toxicity. There are, however, no adequate and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human response, this drug should De used 
during pregnancy only if clearly needed. 

Drug Interaction During Pregnancy: Cromolyn sodium and isoproterenol were studied following 
subcutaneous injections in pregnant mice. Cromolyn sodium alone in doses of 60 to 540 mg/kg (38 
to 338 times the numan dose) did not cause significant increases in resorptions or major malforma- 
tions. Isoproterenol alone at a dose of 2.7 mg/kg (90 times the human dose) increased both resorp- 
tions and malformations. The addition of cromolyn sodium (338 times the human dose) to iso- 
proterenol (90 times the human dose) appears to have increased the incidence of both resorptions 
and malformations. 

Nursing Mothers: It is not known whether this drug is excreted in human milk, therefore, caution 
should be exercised when INTAL Inhaler is administered to a nursing woman and the ettending 
physician must make a benefit/risk assessment in regard to its use in this situation. 

Pediatric Use: Safety and effectiveness in children below the age of 5 years have not been established. 
For young children unable to utilize the Inhaler, INTAL Nebulizer Solution (cromolyn sodium inhala- 
tion, USP) is recommended. Because of the possibility that adverse effects of this drug could be- 
come apparent only after many years, a benefit/risk consideration of the long-term use of INTAL 
Inhaler is particularly important in pediatric patients. 

ADVERSE REACTIONS: in controlled clinical studies of INTAL Inhaler, the most frequently re- 
ported adverse reactions attributed to cromolyn sodium treatment were: throat irritation or dryness, 
bad taste, cough, wheeze, nausea. 

The most frequently reported adverse reactions attributed to other forms of cromolyn sodium (on 
the basis of reoccurrence following readministration) involve the respiratory tract and are: broncho- 
spasm [sometimes severe, associated with a precipitous fall in pulmonary function (FEV;)], cough, 
laryngeal edema (rare), nasal congestion (sometimes severe), pharyngeal irritation and wheezing. 

Adverse reactions which occur infrequently and are associated with administration of the drug 
are: anaphylaxis, angioedema, dizziness, dysuria and urinary frequency, joint swelling and pain, 
lacrimation, nausea and headache, rash, swollen parotid gland, urticaria, pulmonary infiltrates with 
eosinophilia, substernal burning, and myopathy. 

The following adverse reactions have been reported as rare events and it is unclear whather they 
are attributable to the drug: anemia, exfoliative dermatitis, hemoptysis, hoarseness. myalgia, 
nephrosis, periarteritic vasculitis, pericarditis, peripheral neuritis, photodermatitis, sneezing, drow- 
siness, nasal itching, nasal bleeding, nasal burning, serum sickness, stomach ache, polymyositis, 
vertigo, and liver disease. 

OVERDOSAGE: No action other than medical observation should be necessary. 

DOSAGE AND ADMINISTRATION: For management of bronchial asthma in adults and children 
(5 years of age and over) who are able to use the Inhaler, the usual starting dosage is two metered 
sprays inhaled four times daily at ogar intervals. 

Patients with chronic asthma should be advised that the effect of INTAL Inhaler therapy is depen- 
dent upon its administration at regular intervals, as directed. INTAL Inhaler should be introduced 
into the patient's therapeutic regimen when the acute episode has been controlled, the airway has 
been cleared and the patient is able to inhale adequately. 

For the prevention of acute bronchospasm which follows exercise, exposure to cola dry air or 

environmental agents, the usual dose is the inhalation of two metered dose sprays shortly, i.e., 10-15 
minutes but not more than 60 minutes, before exposure to the precipitating factor. 
INTAL INHALER THERAPY IN RELATION TO OTHER TREATMENTS FOR ASTHMA: Non-steroidal 
agents: INTAL Inhaler should be added to the patient's existing treatment regimen (e.g., bron- 
chodilators), When a clinical response to INTAL Inhaler is evident, usually within two to four weeks, 
and if the asthma is under good control, an attempt may be made to decrease concomitant medication 
usage gradually. 

Corticosteroids: In patients chronically receiving corticosteroids for the management of bronchial 
asthma, the dosage should be maintained foliowing the introduction of INTAL Inhaler Ifthe patient 
ee an attempt to decrease corticosteroids should be made. 

t is particularly important that great care be exercised if for any reason cromolyn sodium is with- 
drawn in cases where its use has permitted a reduction in the maintenance dose of corticosteroids. 
HOW SUPPLIED: INTAL Inhaler, 81g or 14 2g canister, box of one. Supplied with inhalation adapter 
and patient instructions. 

NDC 0585-0675-01 14.29 canister NDC 0585-0675-02 81g canister 

Store between 2° - 30°C (36° - 86°F). Contents under pressure. Do not puncture or incinerate. 
Keep out of the reach of children. 

CAUTION: Federal law prohibits dispensing without prescription. 


Manufactured for: FISONS CORPORATION By: Riker Laboratories 
BEDFORD, MA 01730 U.S.A One Morley Street 
Loughborough, England LE11 1EP 
© Fisons Corporation 1986 — All Rights Reserved Made in England Revised 7/86 
INTAL® is a registered trademark of Fisons plc. FC 75188 


References: 1. König P: Cromolyn sodium: Clinical applications and known mechanisms of action. 
Hosp Formul 19(8): 711-17, 1984. 2. Wilson MC, Larsen GL: Gaining control over the late asthmatic 
response. J Respir Dis 7(8): 51-60, 1986. 3. Kaliner MA: Late phase reactions. NER Allergy Proc 
7(3): 236-40, 1986. 4. Reed CE: New therapeutic approaches in asthma. J Allergy Clin Immunol 
77(4): 537-43, 1986. 5. Diaz P, Galleguillos FR, Gonzalez MC, et al: Bronchoalveoiar lavage in 
asthma. The effect of disodium cromoglycate (cromolyn) on leukocyte counts, immunogiobulins, and 
complement. J Allergy Clin Immunol 74(1): 41-48, 1984. 6. Furukawa CT, Shapiro GG, Bierman CW, 
et al: A double-blind study comparing the effectiveness of cromolyn sodium and sustained-release 
theophylline in childhood asthma. Pediatrics 74(4): 453-59, 1984. 


See package insert for full prescribing information. pisoN5 
FISONS CORPORATION 
© Fisons Corporation 1987 FIS-030 BEDFORD, MA 01730 


(236 





De ee a Ee a toe Peer ee ee ne ee ee 





YOU KNOW, ROBERTS, 

IT WASNT MY IDEA TO AHIRE YOU. 
Im NOTIN BUSINESS TO DO FAVORS. 
I'VE GOT BUILDINGS TO PUT UP 


OH, I TOOK YOU ON, SURE, BUT 
I NEVER BELIEVED YOU COULD 
(MAKE IT. BACKBREAKING WORK. 
ROTTEN WEATHER... 


BUT YOU DO GOOD 

WORK, ROBERTS ALL I EVER 

ANDA STARTING MONDAY AS aoad 
KNOW YOULL BE 

A GOOD FOREMAN, CHANCE, 


Everybody deserves 
a chance to 
make it on their own. 


The National Urban League is 
dedicated to achieving equal 
opportunity for all. And you can 
help. Contact your local Urban 
League or write: 


National Urban League 


500 East 62nd Street 
New York, N.Y. 10021 


Ag! A Public Service of This Magazine 
Comal & The Advertising Council 


So does she. 
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[somatrem for injection] 


Growth Hormone 


A Pure Product of Biotechnology 


Because All Children Deserve 
to Reach Their Full Growth Potential 


e Growth hormone in almost limitless supply, 
for the treatment of all children lacking adequate 
endogenous growth hormone 


e Safety and efficacy confirmed in the most 
complete clinical studies conducted for any 
growth hormone product 
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PROTROPIN®: amaran for injection) 
INDICATIONS AND USAGE Protropin (somatrem for injection) is indicated only tor the 
long term treatment of children who have growth failure due to a lack of adequate endog- 
enous growth hormone secretion Other etiologies of short stature should be excluded 
CONTRAINDICATIONS Protropin (somatrem for injection) should not be used in sub- 
jects with closed epiphyses Protropin growth hormone should not be used when there is 
evidence of any progression of underlying intracranial lesion Intracranial lesions must be 
inactive and antitumor therapy complete prior to instituting therapy Protropin growth hor- 
mone should be discontinued if there is evidence of recurrent tumor growth Protropin 
| oe ak hormone. when reconstituted with Bacteriostatic Water for Injection. USP (Benzyl! 
Icoho! Preserved) should not be used in patients with a known sensitivity to benzyl 
alcohol 
WARNINGS Benzy! alcoho! as a preservative in Bacteriostatic Water tor Injection has 
been associated with toxicity n newborns When administering Protropin to newborns 
reconstitute with Water for Injection. USP USE ONLY ONE DOSE PER VIAL AND DISCARD 
THE UNUSED PORTION 
PRECAUTIONS Protropin (somatrem tor injection) should be used only by physicians ex- 
perienced in the diagnosis and management of patients with pituitary growth hormone de- 
ficiency Patients with growth hormone deficiency secondary to an intracranial lesion 
should be examined frequently for progression or recurrence of the underlying disease 
process Because Protropin growth hormone may induce a state of insulin resistance. 
patients should be observed for evidence of glucose intolerance Concomitant glucocor- 
ticoid therapy may inhibit tne growth promoting effect of Protropin growth hormone Pa- 
tients with coexisting ACTH deficiency should have their glucocorticoid replacement dose 
pt ag | adjusted to avoid an inhibitory effect on growth Hypothyroiaism may develop 
during Protropin treatment. Untreated hypothyroidism prevents optimal response to Pro- 
tropin growth hormone. Therefore. patients should have periodic thyroid function tests and 
should be treated with thyroid hormone when indicated Slipped capital femoral epiphysis 
may occur more frequently in patients with endocrine disorders Physicians and parents 
should be alert to the development of a limp or complaints of hip or knee pain in Protropin- 
treated patients. As for any protein. a systemic allergic reaction may occur See WARN- 
INGS for use of Bacteriostatic Water for Injection. USP (Benzy! Alconol Preserved) in 
newborns 
ADVERSE REACTIONS 
A. Protropin (somatrem for injection) Approximately 30 percent of al Protropin treated 
patients developed persistent antibodies to growth hormone. In patients who had been 
previously treated with pituitary-derived growth hormone. one of twenty-two subjects de- 
veloped persistent antibodies to growth hormone in response to Protropin therapy In chil- 
dren not previously treated with any exogenous growth hormone approximately 40 percent 
developed persistent antibodies to growth hormone. in general. the growth hormone an- 
tibodies are not neutralizing and do not interfere with the growth response to Protropin 
growth hormone One of eighty-four subjects treated with Protropin growth hormone for 6 
to 36 months developed antibodies associated with high binding capacities and failed to 
respond to treatment with Protropin growth hormone. In addition to an evaluation of com- 
pliance with treatment program and thyroid status. testing for antibodies to human growth 
hormone should be carried out in any patient who fails to respond to therapy Additional 
short term immunologic and renal function studies were Carried out in a group of patients 
after approximately two years of treatment to detect other potential adverse effects of an- 
tibodies to growth hormone Tne antibody was determined to be of the IgG class, no an- 
tibodies to growth hormone of the IgE class were detected. Testing included immune 
complex determination, measurement! of total hemolytic complement and specific comple- 
ment components, and immunochemical analyses No adverse effects of growth hormone 
antibody formation were observed. Tnese findings are supported by a toxicity study con- 
ducted in a primate model in which a similar antibody response to growth hormone was 
observed Protrapin (somatrem for injection), administered to monkeys by intramuscular 
injection at doses of 125 and 625 pg/kg tiw. was Compared to pituitary-human growth 
hormone at the same doses and witn placebo over a period of 90 cays. Most monkeys 
treated with high-dose Protropin growth hormone developed persistent antibodies at 
week four There were no biologically significant drug related changes in standard labo- 
ratory variables. Histopathologic examination of the kidney and other selected organs (pi- 
tuitary, ange: liver and pancreas) showed no treatment related toxicity. There was no 
evidence of immune complexes or immune complex toxicity when the kidney was also ex- 
amined for the presence of immune complexes and possible toxic effects of immune com- 
plexes by immunohistochemisiry anc electron microscop 
B. Bacteriostatic Water for Injection, USP (Benzyl Alcohol Preserved) Toxicity in 
newborns has been associated with benzyl alcohol as a preservative (see WARNINGS) 
OVERDOSAGE The recommended dosage of up to 01 mg (0 2 IU) per kg body weight 
three times per week shouic not be exceeded due to the potential risk of side effects 
DOSAGE AND ADMINISTRATION The Protropin (somatrem for injection) dosage must 
be individualized for each patient. A dosage and schedule of up to 01 mg/kg (0 IU/kg) 
body weight administered three times per week (t.i.w.) by intramuscular injection is rec- 
ommended. After the dose has been determined. reconstitute each 5 mg vial with 1-5 mL 
of Bacteriostatic Water for injection, USP Bonz) Alcohol Preserved) only. For use in new- 
borns see WARNINGS. The pH of Protropin after reconstitution is aporoximately 78. To 
prepare the Protropin solution, inject the Bacteriostatic Water for Injection. USP (Benzyl 
Alcohol Preserved) into the vial of Protropin growth hormone. aiming the stream of liquid 
against the glass wall. Then swirl the product vial with a GENTLE rotary motion until the 
contents are completely dissoived. DO NOT SHAKE Because Protropin growth hormone 
is a protein. shaking can result in a cloudy solution. Immediately after reconstitution, the 
Protropin solution should be clear Occasionally. after refrigeration. you may notice that 
small colorless particles of protein are present in the Protropin solution. This is not un- 
usual for proteins like Protropin growth hormone. If the solution is cloudy immediately after 
reconstitution or refrigeraton the contents MUST NOT be injected. Before and after injec- 
tions the septum of the vial should be wiped with an antiseptic solution to prevent con- 
tamınation of the contents after repeated needle insertions. It is recommended that 
Protropin growth hormone be administered using sterile. disposable syringes and 
needles. The syringes should be of small enough volume that the prescribed dose can be 
drawn from the vial with reasonable accuracy The needle should be of sufficient length 
(usually 1 inch or more) to ensure that the injection reaches the muscular layer 
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The Pediatric Forum 


This department of AJ DC is devoted to our readers. It is the place for comment, criticism, 
observation, and discussion of “issues of current concern and importance for,children’s 
health.” In addition to the usual letters that comment on articles that have appeared in 
previous issues of AJDC, the Editor encourages our readers to express themselves on a 
variety of topics and issues that are considered to be important and that deal with current 
problems and other matters bearing on the health and welfare of children. Further, we 
encourage the submission of unique and brief clinical and scientific observations that do 
not fulfill the criteria for original articles. The latter contributions will be judged 
editorially, and may well be peer-reviewed in the usual fashion, or examined critically by 
our editorial staff in Tucson. Obviously, some may not be accepted for publication. 

Acceptance of submitted letters will be contingent on both acceptability and space 
available. The reader should submit double-spaced copy clearly marked “for publication” 
and signed by all authors. References, if included, should conform to the usual JOURNAL 
format. The maximum length of any contribution should be 500 words. Copyright 
assignment, signed by all authors, must accompany the original submission. The Editor 
reserves the right to edit all submissions. Although we will not impose a strict time limit on 
letters that apply to published articles in AJDC, in general these should be received within 
six weeks of publication of the article. 


Coma Following Use of Rubbing 
Alcohol for Fever Control 


In some of us who reviewed it, the 
following brief report stirred memo- 
ries of cold, unresponsive children 
who were being bathed in isopropyl 
alcohol in a closed room in busy emer- 
gency departments. We thought the 
practice had ended, but apparently 
not!—ED. 


Sir.—The topical use of isopropyl alco- 
hol for fever control in children was 
once an accepted pediatric practice. 
Since the late 1950s, this practice has 
been discouraged following reports of 
neurotoxic effects that include stupor, 
narcosis, coma, and even death." Un- 
fortunately, sponging with rubbing al- 
cohol remains a fairly common method 
for fever control in children in some 
communities. We describe a patient 
with coma secondary to sponging with 
isopropyl alcohol and discuss the clin- 
ical clues for the diagnosis. 


Patient Report.—Fever to 40°C devel- 
oped in a previously healthy 18-month-old 
girl while she was being treated with amox- 
icillin for otitis media. Inanattempt to lower 
her temperature, her mother repeatedly 
wrapped towels absorbed with rubbing 
alcohol around the child’s waist for periods of 
up to four hours. The child became progres- 
sively lethargic and ultimately unrespon- 
sive to verbal and tactile stimulation. At the 
time she arrived at our intensive care unit, 
she was unconscious and unresponsive to 
pain, with midline fixed miotic pupils, 
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temperature of 35.8°C, pulse rate ef 153 
beats per minute, and blood pressure of 
100/50 mm Hg. Her deep tendon reflexes 
could not be elicited. She required mechani- 
cal ventilation. She had no evidence of 
trauma, her optic discs were flat, and no 
retinal hemorrhages were seen. No unusual 
odor was noticed on her breath. Nasogastric 
aspiration yielded strongly heme-positive 
“coffee-ground” material. 

Laboratory studies revealed normal cere- 
brospinal fluid findings and the follow- 
ing arterial blood, serum, and plasma 
values: fraction of inspired oxygen, 100%; 
pH, 7.25; oxygen pressure, 215 mm Hg; 
carbon dioxide pressure, 34 mm Hg; base 
excess, —11 mmol/L; sodium, 188 mEq/L 
(188 mmol/L); potassium, 3.4 mEq/L 
(3.4 mmol/L); chloride, 101 mEq/L 
(101 mmol/L); serum bicarbonate, 17 mEq/L 
(17 mmol/L); glucose, 253 mg/dL 
(14.0 mmol/L); and osmolality, 364 mOsm/kg 
(364 mmol/kg). Her urinalysis showed 
glucose (+1) and ketones (+1). Her anion 
gap was 20 mEq/L (20 mmol/L), and her 
calculated osmolality was 294 mOsm/kg 
(294 mmol/kg). Her osmolality gap, ie, the 
actual minus the calculated osmolality, was 
70 mOsm/kg (70 mmol/kg). 

The mild metabolic acidosis and modest 
increase in the anion gap together with 
significant elevation in the osmolality gap 
suggested the possibility of acute intoxica- 
tion with an osmotically active substance of 
low molecular weight. Toxicologic studies 
performed eight to ten hours after exposure 
confirmed the diagnosis, with a serum 
isopropanol level of 162 mg/dL (27 mmol/L), 
measured by gas chromatography. The 
serum acetone level was 180 mg/dL 
(31 mmol/L). The child received supportive 
care, including airway management and 
intravenous hydration. Her neurologic sta- 
tus improved within eight to 12 hours, with 


gradual recovery of consciousness and activ- 
ity level. She was breathing normally within 
the following 24 hours and was extubated 
and discharged to the floor 36 hours after 
her intensive care unit admission. She was 
discharged home on the seventh day with no 
evidence of neurologic or other sequelae. 
Her mother was contacted three months 
later and informed us that the child was 
healthy and developing normally. 


Comment.—Isopropyl alcohol is 
readily available in the form of rubbing 
alcohol, housecleaning products, anti- 
freeze fluids, and so on.’ It is rapidly 
absorbed after oral ingestion and inha- 
lation, while skin absorption seems 
negligible. Several reviews on its phar- 
macokinetics are available.* In our pa- 
tient, inhalation of alcohol vapors ema- 
nating from the soaked towels by a 
febrile and probably tachypneic child 
seems the most likely route of absorp- 
tion. Pharmacokinetic calculations es- 
timated our patient’s blood level of 
isopropanol to have been between 400 
and 1000 mg/dL (67 to 166 mmol/L) 
eight hours prior to our sampling, 
when she first became comatose. To 
our knowledge, the highest level re- 
ported in the literature was 467 mg/dL 
(78 mmol/L) in an adult patient.” Lev- 
els as low as 150 mg/dL (25 mmol/L) 
resulted in coma and death in adults.° 
Signs and symptoms of toxicity de- 
velop 30 to 60 minutes after ingestion. 
The clinical picture includes dizziness, 


headaches, confusion, stupor, coma, | 


disappearance of deep tendon and 
brain-stem reflexes, miosis, hypother- 
mia, hypotonia, apnea, and gastroin- 
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testinal bleeding. Most of these signs 
were present in our patient. Myocar- 
dial depression, hypotension, hemo- 
lytic anemia, and renal failure have 
been described in some patients. Mild 
lactic acidosis, moderate increase in 
anion gap, acetonemia, and significant 
elevation in the osmolality gap are 
suggestive laboratory evidence for iso- 
propyl alcohol intoxication. In this pa- 
tient, the corresponding osmolal con- 
tribution from serum isopropyl alcohol 
and acetone levels is in close agree- 
ment with the patient’s osmolality gap. 
Moderate hyperglycemia, as seen in 
our patient, was described in previous 
case reports.” All six previously de- 
scribed pediatric patients with iso- 
propyl alcohol poisoning responded 
well to supportive care, except for 
one who was treated with peritoneal 
dialysis.° 

The use of isopropyl alcohol as rub- 
bing alcohol for control of fever in 
children continues to be a surprisingly 
common practice with potentially life- 
threatening complications and pre- 
sents a diagnostic challenge for the 
emergency room physician. In every 
comatose child the clinical history 
should include a specific inquiry re- 
garding alcohol sponging for fever, 
even when there is no fever during 
presentation, since hypothermia is a 
very common finding in these patients. 
Determinations of serum osmolality 
and acetone levels are very helpful for 
a tentative diagnosis, which can be 
corroborated by direct measurement 
of isopropyl alcohol levels. 

Prevention is of utmost importance. 
In communities where this practice is 
still prevalent, pediatricians should 
explicitly discourage the use of rub- 
bing alcohol when discussing alterna- 
tives for fever control. Furthermore, 
manufacturers of over-the-counter iso- 
propyl alcohol preparations should 
place a warning label on the container 
cautioning against extensive inhala- 
tion and the use of the alcohol for 
temperature reduction. 

MosHE ARDITI, MD 
Division of Infectious 
Diseases 
The Children’s Memorial 
Hospital 
2300 Children’s Plaza 
Chicago, IL 60614 
MARTA S. KILLNER, MD 
Department of Pediatrics 
Wyler Children’s Hospital 
University of Chicago 
5841 S Maryland Ave 
Chicago, IL 60637 
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Growing up in a Family 
‘Bent’ by Alcoholism 


Sir.—I was very pleased to finally see 
an article advocating a preventive ap- 
proach to alcoholism such as the edito- 
rial review “Children of Alcoholics.” 
As a second-generation product of an 
alcoholic family, my opinion of alco- 
holic treatment programs has been 
that too little has been done too late. It 
is also my opinion that by focusing on 
the alcoholic, therapists have ex- 
pended a great deal of effort on the 
person who will very likely benefit the 
least from it. 

As a child, I would have been ex- 
tremely grateful for some emotional 
support and counseling on how to cope 
effectively with my family. Although 
my grandfather was the classic alco- 
holic, my mother has all his emotional 
characteristics except the chemical de- 
pendency. (Perhaps a better term for 
this condition would be addictive per- 
sonality disorder.) She was unpredict- 
able, verbally abusive, and unable to 
see beyond her own needs. Her em- 
ployment status was always tenuous. 

I think that Dr Macdonald’s approxi- 
mate figure of 28.6 million Americans 
who share the stressful experience of 
growing up in such a family is a signifi- 
cant underestimation of the extent of 
the problem. I’m sure there are many 
more like me who shared a similar 
emotional milieu without witnessing 
the ingestion of alcohol. 

These children need help, and they 
need it immediately. Although some of 
the survival roles adopted by these 
children are socially successful, none 
are emotionally successful. Growing 
up in such a family is like being a tree 
growing in a constant wind; after a 
time, even the straightest will be per- 
manently bent. 


As the “family hero,” a role forced on 
me because I was rational and my real- 
ity testing was intact, I grew up witha 
lot of responsibility and little joy. My 
accomplishments did not please my 
mother—she viewed them as threats. 
I accomplished escape. Even now after 
several years of therapy, there is little 
joy in achieving but a great deal of 
anxiety if I don’t. I have a permanent 
dysphoria, which, although partially 
responsive to mood elevation medica- 
tions, still interferes with my func- 
tioning. 

I think that there is much the pedi- 
atric profession can do to help not only 
the children of alcoholics but also those 
in an emotionally abnormal home envi- 
ronment, such as the children of the 
mentally ill or children of abusive par- 
ents. We have practiced anticipatory 
guidance, but I think we need to learn 
to practice preventive psychiatry. I 
think that we know enough about 
healthy coping mechanisms to teach 
them to parents as part of our routine 
well examinations. I think that we can 
set up infant stimulation programs for 
normal infants of abnormal parents (a 
concept already in progress in my 
area). I think that we can recognize 
families that are beginning to fail and 
refer them to the appropriate parent 
support and education groups (an al- 
ternative I have found to be more ac- 
ceptable to families in trouble than 
referral to a therapist). And, of course, 
for those who need it, we should refer 
to an appropriate mental health pro- 
fessional. 

One of the reasons expressed for the 
burnout of pediatricians is the lack of 
physical pathology in routine practice 
and the feeling that one’s problem- 
solving skills are not being utilized. At 
what I estimate to be a 40% emotional 
problem rate in families, I haven’t been 
bored yet. I’m still working on getting 
a home stimulation program started 
for those parents who can’t seem to get 
to help. I estimate that I have years of 
bureaucratic frustration to look for- 
ward to. 

We have the opportunity to prevent 
a great deal of psychic pain and dys- 
function. We should take advantage 
of it. 


REBECCA A. JESSEE, MD 
275 Hospital Pkwy 

Suite 850 

San Jose, CA 95119 
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‘nm Reply.—Dr Jessee addresses beau- 
ifully the emotional dysfunction that 
‘esults from life in a family affected by 
ilcoholism. Her firsthand knowledge 
underscores the importance of this 
lisabling and frequent problem and 
he importance of detection and early 
ntervention. Many, many more of 
yur colleagues could tell similar 
stories. 
DoNALD IAN MACDONALD, MD 
Department of Health 
and Human Services 
Alcohol, Drug Abuse, and 
Mental Health Administration 
Rockville, MD 20857 


Unusual Presentation of 
Nasal Foreign Bodies 


Sir.—Every day, foreign articles are 
placed in the noses of children. Occa- 
sionally, nasal foreign bodies are pres- 
ent for several days without recogni- 
tion. Such children may present with 
unilateral purulent rhinorrhea, pain, 
or a pattern suggestive of sinusitis. 
Though uncommon, generalized foul 
body odor has been associated with 
nasal foreign bodies. 


Patient Reports.—PaTIENT 1.—A 3- 
year-old girl presented with epistaxis after 
sustaining a direct blow to her nose. No 
fracture was identified roentgenograph- 
ically, and symptomatic care was pre- 
scribed. She returned seven days later with 
an offensive odor. She had no rhinorrhea or 
epistaxis. Inspection of the right nasal 
passageway revealed a piece of lodged 
tissue paper. The mother suspected the 
baby-sitter had placed the tissue paper to 
control nasal bleeding. The odor disap- 
peared the day after removal. 

PATIENT 2.—A 3-year-old girl presented 
three days after the first patient with a 
nose injury and foul body odor. Results of 
the physical examination were normal, and 
the odor could not be localized. No treat- 
ment was suggested, and the child was 
observed. Seven days later, she returned 
with increasing body odor and slight unilat- 
eral rhinorrhea. A 1-cm cube of foam rub- 
ber was removed from her right nostril. 
Her symptoms abated by the next day. 


Comment.—Bromidrosis is an odor 
emitted from sweat glands. There are 
many conditions that can cause brom- 
idrosis, including liver failure, diabe- 
tes, inborn errors of metabolism, chol- 
era, and typhoid fever. Among the 
rare causes is a nasal foreign body.’ 

Golding’ postulated, in 1975, that 
the generalized odor might be from 
absorption of the products of infection. 
Others believed that it was halitosis, 
not body odor.*® Recognition that nasal 
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foreign bodies may cause foul odor 
in the absence of other symptoms is 
critical. 

The diagnosis of nasal foreign body 
is usually made by the parents but 
occasionally goes unrecognized. Cer- 
tain symptoms should suggest the pos- 
sibility of a nasal foreign body. These 
include unilateral nasal obstruction, 
purulent rhinorrhea, and pain or epi- 
staxis.°” 

In patient 2, there was no history or 
symptoms to suggest a nasal foreign 
body. Her only symptom was foul body 
odor. In patient 1, foul body odor was 
coupled with the preceding injury to 
her nose, which led to the discovery of 
the foreign body. 

Nine patients with nasal foreign 
bodies who presented with gener- 
alized foul body odor have been de- 
scribed in the last ten years.’*°*” The 
two patients in this report may remind 
pediatricians of the association of nasal 
foreign bodies and foul body odor. 

JOSEPH C. STEGMAN, MD 
1035 A. Mitscher Dr 
Key West, FL 33040 
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Primary Care and Pediatrics 


Sir.—Dr Helfer’s' response to Dr Com- 
erci’s letter on primary care and pedi- 
atrics was not very helpful. First, 
there are very few tasks in medicine or 
any other profession that cannot be 
broken down so that average nonpro- 
fessional persons can learn and per- 
form them. I am certain that some of 
the ladies from the International 
Ladies Garment Union could learn to 
perform many cosmetic surgery tasks, 
and some could learn to do excellent 
cataract surgery. I know of a nurse’s 
aide who was extremely facile in per- 
forming a wide assortment of urologic 


procedures and could easily have been 
taught to do cardiac catheterizations. 
What distinguishes a physician is not 
his ability to perform various special- 
ized tasks competently but rather his 
wide knowledge base and his ability to 
use it to keep people well and to diag- 
nose and treat illness. 

It isa common act of gross arrogance 
on the part of many specialists and 
procedures-oriented physicians to re- 
gard most of primary care as “routine” 
and “simple” tasks to be delegated to 
nurses, physician assistants, and oth- 
ers. This undercuts those physicians 
who believe that primary care is every 
bit as complex as the rest of medicine. 
It also suggests that those specialists 
and others who believe primary care is 
routine are themselves most inade- 
quate in that aspect of medicine. 

A major problem in medicine has 
been the training of many physicians in 
the exotic and the treatment side to 
the exclusion of the preventive side. 
Too often the specialist misses major 
issues respecting his patient’s health. 
If he had paid attention to his patient 
and properly asked and followed up on 
certain questions, the patient might 
have avoided a lot of grief. 

Pediatricians are physicians who are 
trained to provide health services to 
children. They should perform those 
services they are good at. With the 
surplus of physicians in the United 
States, there is no need to worry about 
whether they exercise the so-called 
highest skill level. The world would be 
much better off if they devoted more of 
their talents to those skills that moti- 
vate patients to avoid illness and injury 
and help families to deal with the ev- 
eryday problems and frustrations of 
life. 

Max BADER, MD, MPH 
6536 29th Ave NE 
Seattle, WA 98115 
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Attention Deficit Disorder 
is a Chronic Problem 


Sir—A recent editorial’ concluded 
that “pharmacologic treatments of hy- 
peractivity and attention deficit disor- 
der [ADD] with stimulant therapies 
have had disappointing long-term out- 
come measures.” True. The same con- 
clusion can be made about insulin 
treatment of diabetes mellitus if treat- 
ment is stopped at age 13 years, which 
is a common practice for ADD. 
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One tends to forget that ADD is a 
chronic problem and must be treated 
as such. In fact, when adolescents re- 
ceive stimulants for ADD, they gener- 
ally respond well.” The problem con- 
tinues into adulthood, and adults’ 
conditions, too, improve with stim- 
ulant therapy.*” Attention deficit dis- 
order is most probably an inborn disor- 
der of the central nervous system, and 
inborn disorders of that nature have a 
propensity to hang on for life. 

LEONARD HERSHER, MD 
Department of Pediatrics 
SUNY/Health Science Center 
750 E Adams St 

Syracuse, NY 13210 


1. Cohen M: Controversies continue in the 
treatment of learning disabilities and attention 
deficit disorder. AJDC 1986;140:986-987. 

2. MacKay MC, Beck L, Taylor R: Methyl- 
phenidate for adolescents with minimal brain 
dysfunction. NY State J Med 1973;73:550-554. 

3. Safer DJ, Allen RP: Stimulant drug treat- 
ment of hyperactive adolescents. Dis Nerv Syst 
1975;36:454-457. 

4. Varley C: Effects of methylphenidate in 
adolescents with attention deficit disorder. J Am 
Acad Child Psychiatry 1983;22:351-354. 

5. Coons HW, Klovman R, Borgstedt AD: 
Enhancing effects of methylphenidate on sus- 
tained attention and event-related potentials of 
adolescents with attention deficit disorders. Psy- 
chophysiology 1984;21:573-574. 

6. Gastfriend DR, Biederman J, Jellineck MS: 
Desipramine in the treatment of adolescents with 
attention deficit disorder. Am J Psychiatry 
1984;141:906-908. 

7. Arnold LE, Strobl D, Weisenberg A: Hy- 
perkinetic adult: Study of the ‘paradoxical’ 
amphetamine response. JAMA 1972;222:693-694. 

8. Huessy HR, Cohen SM, Blair CL, et al: 
Clinical explorations in adult minimal brain dys- 
function, in Bellak L (ed): Psychiatric Aspects of 
Minimal Brain Dysfunction in Adults. New 
York, Grune & Stratton, 1979. 

9. Mann HB, Greenspan SI: The identification 
and treatment of adult brain dysfunction. Am J 
Psychiatry 1976;133:1013-1017. 

10. Wood DR, Reimherr FW, Wender PH, 
et al: Diagnosis and treatment of minimal brain 
dysfunction in adults. Arch Gen Psychiatry 
1976;33:1453-1460. 

11. Wender PH, Reimherr FW, Wood DR: At- 
tention deficit disorder (minimal brain dysfunc- 
tion) in adults: A replication study of diagnosis 
and drug treatment. Arch Gen Psychiatry 1980; 
38:449-456. 

12. Mattes JA, Boswell L, Oliver H: Meth- 
ylphenidate effects on symptoms of attention 
deficit disorder in adults. Arch Gen Psychiatry 
1984;41:1059-1063. 


In Reply.—Dr Hersher makes an ex- 
cellent point regarding the use of stim- 
ulant therapy in teenagers and young 
adults with ADD. The indications for 
the use of medication should be based 
on the neurodevelopmental status of 
the individual, not on his or her chro- 
nologic age. However, when stimulant 
drugs are used in teenagers, a special 
approach is needed. The teenager 
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must be an active participant in the 
decision and in the use of medication. 
The teenager must understand the cir- 
cumstances that indicate the necessity 
and potential benefit of the stimulant 
therapy. He or she should accept that 
motivation and personal effort will 
determine a successful response. The 
teenager should be assisted in self- 
monitoring his or her response to the 
medication and any adverse phar- 
macologic effects. In addition, precau- 
tions should be taken when adminis- 
tering the drug. Many youngsters for 
whom it is indicated have poor social 
skills and are quite isolated among 
their peers. They could gain a great 
deal of popularity by indiscriminate 
distribution of the drug to schoolmates 
in return for their attention. Given 
these special circumstances, stimulant 
drugs should be strongly considered in 
appropriate teenagers. Stimulant 
drugs are always most effectively used 
as part of a comprehensive treatment 
program, including counseling and in- 
dividualized educational planning. 

Dr Hersher comments on an issue 
that is often avoided or vaguely dis- 
cussed regarding the use of stimulant 
therapy. When should use of the drug 
be discontinued? It is all too easy to 
maintain a youngster on medication 
month after month and year after year 
because of presumed necessity and 
benefit or fear of discontinuation. 
Plans for drug withdrawal should be- 
gin when the first prescription is writ- 
ten. A school-age youngster can be 
told that his or her nervous system or 
brain is immature and has not yet 
learned to effectively control behavior. 
With the help of the medication and 
personal effort, the teenager will be 
able to achieve better self-control and 
attentiveness. His or her brain will 
begin to learn this task and become 
more mature with time. The model of 
practice being required to learn any 
task (ie, throwing or hitting a baseball 
or learning the multiplication tables) 
can be invoked to assist understand- 
ing. Eventually, self-control and atten- 
tion to task will become natural, and 
the teenager will no longer need the 
medication. As the teenager success- 
fully responds to the medication, he or 
she should be frequently reminded 
that it is personal effort that allows 
success and that his or her brain is 
learning independent self-control. 

A drug-free period should be 
planned for at least a portion of each 
summer. During this period, observa- 
tions can be made regarding the teen- 


ager’s progress toward self-control and 
attentiveness. If it is believed that the 
teenager is unlikely to be able to nego- 
tiate the demands of school without 
the medication, it can be restarted. If 
improvement indicates likely success 
or if uncertainty exists, the teenager 
can start school without medication. If 
medication is necessary and is re- 
started, the learning model can be 
reintroduced with the indication that 
more time and practice are required to 
learn adequate self-control and atten- 
tiveness. This reintroduction of medi- 
cation is therefore not viewed as a 
failure on the child’s part but as fur- 
ther assistance for the learning proc- 
ess. An adjustment in dosage should 
be considered when the medication is 
restarted. A lower dosage may be ade- 
quate if significant “maturation” has 
occurred. In some patients, increased 
size and weight gain may increase the 
dosage requirement. As Dr Hersher 
emphasizes, continuation or initiation 
of medication in adolescence or adult- 
hood may be appropriate and bene- 
ficial. The clinician must, however, 
avoid casual continuation of the medi- 
cation without adequate indications 
for its use. 
MICHAEL W. CoHEN, MD 
Kachina Pediatrics Ltd 
520 W Wetmore Rd 
Tucson, AZ 85705 


Use of Aspirin and 
Reye’s Syndrome 


Sir.—Reye’s syndrome has been linked 
to antecedent viral illness, especially 
varicella and influenza. In addition, an 
association with aspirin use has been 
documented. There has been a marked 
reduction in the incidence of Reye’s 
syndrome over the past three years, 
and at our institution we have seen no 
cases during this period compared 
with an average of 2.5 cases per year 
previously. Some have postulated that 
decreased aspirin use by children is in 
part responsible for the decline. Many 
pediatricians now counsel parents 
never to use aspirin for their children. 
Others warn against use during an 
outbreak of chickenpox or influenza. 
We sought to compare the ownership 
and use of antipyretic agents in a pri- 
vate practice with that in a hospital- 
based clinic population. 

One hundred patients in a largely 
white, middle-class private pediatric 
practice were compared with one hun- 
dred patients in a lower-class, pre- 
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dominantly Puerto Rican, English- 
speaking, continuity physician—nurse 
practitioner practice. The private 
practice of four pediatricians had ac- 
tively advised parents over the past 
two years to use acetaminophen alone 
for fevers and had specifically advised 
not to use aspirin. The continuity prac- 
tice of 30 MDs and six PNPs had 
advised against use of aspirin during 
chickenpox and influenza but had had 
no consistent policy to completely ex- 
clude aspirin use. The parent survey 
results are given in the Table. 

Children’s aspirin ownership was 
similar in both groups (private, 7%; 
continuity, 9%). Interestingly, only 6% 
of parents in the continuity practice 
said they would use aspirin either 
alone or with acetaminophen for fever 
control even though an aggressive 
antiaspirin policy had not been a part 
of their anticipatory guidance. 

The health care professional is only 
partially responsible for influencing 
health-related behavior. News reports 
warning of the possible relationship 
between Reye’s syndrome and salicy- 
late use have been prominent over the 
past two years, and the Food and Drug 
Administration has issued a formal 
warning. In addition, acetaminophen 
preparations come in liquid form and 
are heavily advertised. Overall, it ap- 
pears that stated aspirin use for chil- 
dren in both the middle-class and the 
poor populations surveyed has de- 
clined dramatically even among those 
not specifically counseled against its 
use. 

LEONARD Banco, MD 
Department of Pediatrics 
Hartford Hospital 
Hartford, CT 06115-0729 
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is It Real or Is It a Contaminant? 
A Guide to the Interpretation 
of Blood Culture Results 


Sir.—Clarifying the meaning of a 
blood culture from which a microor- 
ganism has been recovered (a positive 
blood culture) is a frequent reason for 
requesting an infectious disease con- 
sultation. The essence of the question 
usually being asked is whether recov- 
ery of the organism represents a true 
bacteremia (or fungemia) or a contami- 
nant. Since we cannot always clearly 
differentiate between these two pos- 
sibilities, this guide is meant to be a 
first step in the analysis of unelear 
cases. The response to this dilemma is 
simplified by estimating probability 
based on the appropriate data. This 
approach was developed for the analy- 
sis of clinical research data but has 
proven to be equally useful in practice. 

Most frequently, the probability 
that an organism recovered from a 
blood culture represents a true infec- 
tion is close to 100%, or else it is clearly 
a contaminant. A consultation is not 
generally requested in such obvious 
cases, and further analysis is unneces- 
sary. 

However, one is often faced with 
clinical situations that are not elear- 
cut. In such cases one can attempt to 
calculate the probability in a semi- 
quantitative way along a continuum 
from greater than 0% to less than 100% 
(Figure). In the Figure, the boxes 
represent a rough range of probability, 
not the frequency of encountering 
blood cultures that fit this interpreta- 
tion. In practice, the greater majority 
of cultures would belong in the small 
boxes at the ends. The nearer we are to 
the extremes and the lower the risk if 
an error in assessment is made, the 
easier it is to make a decision concern- 
ing the institution of antimicrobial 
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therapy. Sometimes, consideration of 
all relevant data results in an equivocal 
position. We are in a gray area in which 
a careful analysis of the data does not 
permit us to make a decisive judge- 
ment. (Some microorganisms, such as 
species that are normal flora on the 
skin and mucous membranes, are more 
likely than others to be associated with 
the gray area.) In such instances it is 
necessary to make an individualized 
decision based on an estimate of 
greatest benefit and least harm. In 
this paradigm the gray area extends 
almost to the definitely negative area 
because the medical cost of not treat- 
ing a real bacteremia may be very 
high. One example of this phenomenon 
is a single blood culture that yields 
viridans streptococci after five days of 
incubation from a child with congenital 
heart disease but none of the stigmata 
of endocarditis. In the probably-nega- 
tive and probably-positive areas, deci- 
sions for therapy are made resolutely 
even though the available information 
is not clear-cut. It may be argued that 
if we are considering withholding anti- 
microbial therapy for cases in the 


probably-negative category, the box: 


should be infinitely narrow. 

Data from the literature are not 
sufficiently precise to allow one to 
make a quantitative probability analy- 
sis for all blood culture isolates and 
clinical situations, but studies that 
could provide such a database are pos- 
sible and should be encouraged. Re- 
cently, an attempt was made to provide 
such a basis of analysis for evaluating 
the significance of coagulase-negative 
staphylococci isolated from blood 
cultures, which are commonly in the 
gray area of the Figure.’ The authors 
pointed out, and others have stressed, 
that epidemiologic risk factors for bac- 
teremia in the hospital can be assessed 
and even quantitated.*® Given the 
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Paradigm for analysis of positive blood culture. Probability that single positive blood culture 
represents true bacteremia is shown on continuous probability axis. 
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Unlikely clinical setting for bacteremia 

Only one blood culture is positive (the larger 
the number of blood cultures taken, the 
more likely it is false-positive) 

Only one bottle of an aerobic-anaerobic set 
is positive 

Long interval between time culture is drawn 
and growth is detected (>2 d) 

Nonstandard method used in taking culture 
(eg, through catheter, from femoral vein, 
during resuscitation) 

Culture drawn by inexperienced health 
team member 

Growth only in “blind” subculture (growth 
from subculture of clear broth with nega- 
tive Gram's stain) 

Organism is part of normal skin flora and is 
rarely a pathogen (eg, diphtheroids, 
Bacillus species, nonhemolytic strep- 
tococci, coagulase-negative staphylo- 
cocci)’ 

Organism recovered does not generally 
cause patient's syndrome 

Different species recovered when two or 
more cultures have growth 
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=~ True-positive Blood Cultures = 

Recovered organism is frequent cause of 
patients condition 

Organism is frequent human pathogen and 
cause of bacteremia or fungemia 

Clinical setting is one in which there is 
known high risk of bacteremia or funge- 
mia 

Multiple blood cultures yield organisms of 
same species 

Same species is recovered from both aero- 
bic and anaerobic bottle of set 

Same species is isolated from focal lesion 
and from blood culture 

Organism is detected rapidly (=2 d) 

Clinical response to therapy is consistent 
with expected response to infection with 
recovered organism 





same data concerning the culture it- 
self, we are more likely to consider an 
organism that is normal skin flora to be 
the cause of bacteremia if the patient 


has an indwelling intravascular 
catheter, congenital heart disease, 
prosthetic cardiac devices, neu- 


tropenia, or obstructive uropathy. 
These epidemiologic factors must be 
considered in the analysis of the signif- 
icance of a positive blood culture. In 
the Table, other factors relating to the 
clinical setting and the culture itself 
are listed that should be taken into 
consideration when making a proba- 
bility estimate. None of these factors 
should be considered as being diag- 
nostic of either true bacteremia 
or contaminant, but the entire list 
may provide direction. The relative 
weights of these factors are unknown, 
and this precludes the establishment 
of a scoring system at this time. Using 
this type of analysis for a review of 
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blood cultures from febrile outpatient 
adults at Yale-New Haven (Conn) 
Hospital, 77 positive blood cultures 
were recently assessed. Twenty-one 
true-positives, 48 contaminants, four 
probable true-positives, and four 
probable contaminants were found.‘ 
Finally, we must be humble in de- 

ciding on a true-positive and a con- 
taminant. New syndromes are being 
described that may modify our previ- 
ously held beliefs concerning the likeli- 
hood of bacteremia in certain settings. 
For instance, we no longer doubt tran- 
sient bacteremia in febrile pediatric 
outpatients who lack a focus of infec- 
tion, but we resisted this concept be- 
fore the early 1970s." More recently we 
have recognized the importance of 
Staphylococcus epidermidis as a cause 
of symptomatic sepsis in neonates.’ 
These changing interpretations do not 
contradict any of the concepts listed in 
the Table, but they redefine the crite- 
ria for likely or unlikely clinical set- 
tings. Such changes should, however, 
cause us to critically review older liter- 
ature on “significant” blood cultures in 
various clinical states. 

ROBERT S. BALTIMORE, MD 

Department of Pediatrics 

Yale University 

School of Medicine 
Box 3333 
New Haven, CT 06510 
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Prolonged Breast-feeding and 
Nonorganic Failure to Thrive 


Sir.—Failure to thrive is defined as 
failure of somatic growth with height 
and/or weight below the third percent- 
ile of standard growth charts, weight 
for height below the fifth percentile, or 
deceleration of growth velocity leading 
to a fall of two major percentiles of 
weight or height. When a patient does 


not have an organic disorder that ex- 
plains the growth failure, the patient is 
diagnosed as having nonorganic failure 
to thrive (NOFTT). The typical psy- 
chosocial and nutritional pattern re- 
ported in NOFTT patients includes 
evidence of chaotic family life, emo- 
tional deprivation, and inadequate nu- 
trition. We describe a group of four 
patients who did not fit the usual 
NOFTT profile. 


Patients and Methods.—Four children 
(age range, 13 to 19 months) were referred 
to the University of Colorado Growth and 
Parenting Clinic, Denver, because of poor 
eating and growth. All four children were 
from middle-class families in which the 
father was living in the household and was 
the source of financial support. The moth- 
ers had completed high school, and two of 
them were college graduates. All of the 
children were firstborn (with no siblings). 
Developmental testing on each child 
showed advanced Denver Developmental 
Scoring Test scores, and Bayley test scores 
were advanced by two to six months. Ex- 
cept for being very small, the children had 
no other abnormal findings on physical or 
laboratory examination. 

These children were described as being 
“very bright,” “very active,” and in general 
“difficult to control”; uncontrolled temper 
tantrums were common. All children were 
difficult to put to bed at night. 

The four children in this group had been 
exclusively breast-fed during the first 12 
months of life. Solid food and supplemental 
formula feeding had been attempted and 
abandoned during the first year because 
“the baby did not like it,” it was “too 
messy,” or it was “not as convenient.” All 
four children had begun to drop in weight 
by 9 months of age. The greatest drop in 
weight and height had occurred after 12 
months of age when the mothers began the 
weaning process. 

Observation of maternal-child interac- 
tion in the clinic revealed that all four 
children separated from their mothers for 
short periods but returned at intervals. 
When anxious, the children initiated nurs- 
ing for comfort. 

Three-day—diet histories revealed that 
all four children had a lower energy intake 
than the level necessary for growth: 


Actual Intake/Requirement, 


Patient keal/kg/d (kJ/kg/d) 
1 92/127 (386/533) 
2 109/115 (458/483) 
3 108/135 (433/567) 
4 102/111 (428/466) 


Daily intake was calculated from three- 
day—diet histories, which included esti- 
mated breast milk intake, reported by the 
mothers. Daily requirements for growth 
were calculated as follows: DRG=(IBW for 
height x RDA for age)/actual weight, in 
which DRG indicates daily requirement for 
growth (in kilocalories per kilogram [kilo- 
joules per kilogram]); IBW, ideal body 
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weight (in kilograms); and RDA, required 
daily amount (in kilocalories per kilogram 
[kilojoules per kilogram)). 

At 33 months of age, all four children 
were eating adequately and growing, but 
none had shown significant regrowth. Cur- 
rently, all children are growing along a 
curve below the fifth percentile for weight. 


Comment.—These four children 
were seen during what should have 
been the differentiation period of sepa- 
ration-individuation.’” These children 
were not typical of other NOFTT chil- 
dren. They were developmentally ad- 
vanced children who came from middle- 
class families. They were either the 
first or the only children living with 
both parents. The mothers of these 
children enjoyed the child and stimu- 
lated him or her intellectually but con- 
tinued to infantilize the child through 
breast-feeding. Mothers did not en- 
courage or allow the child to learn to eat 
during the first year of life. The chil- 
dren missed the critical developmental 
task of learning to eat.* They experi- 
enced difficulty with the process of sep- 
aration. We believe that the NOFTT 
we observed was a result of the 
mother’s need to keep her child close 
and her interference with the child’s de- 
velopmental and psychological tasks. 
We believe that prolonged, exclusive 
breast-feeding was the key factor that 
contributed to the failure to thrive. 
Children who are breast-fed outgrow 
breast milk as the only source of nutri- 
tion by 4 to 6 months of age.* Many 
infants initiate self weaning by 5 to 9 
months of age.“ The addition of solid 
food to the diet adds needed energy for 
growth but also teaches an important 
developmental task, namely, eating. 
Successful treatment for children like 
those described herein often requires 
that someone other than the mother 
feed the child for a period of time. 

Those who provide primary health 
care for infants should be aware that 
prolonged, exclusive breast-feeding 
may result in a unique deficit in the 
developmental process of eating and 
manifest as failure to thrive. 

JANET A. WESTON, MD 

ALAN F. Stace, MD, MPH 

Patsy HATHAWAY, MSW 

DEBORAH L. ANDREWS, RD 

JANET A. STONINGTON, MS, CHA 

ELLEN B. MCCABE 

Growth and Parenting Clinic 

University of Colorado Health 
Sciences Center 

Box C-219 

4200 E Ninth Ave 

Denver, CO 80262 
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Congenital Muscular Torticollis: 
Computed Tomographic 
Observations 


Sir.—Three infants, aged 7, 9, and 11 
months, who presented with left neck 
mass and torticollis were evaluated 
with computed tomography (CT). 
Roentgenograms demonstrated no 
structural abnormalities of the skull 
base or cervical spine. Computed to- 
mography showed abnormal enlarge- 
ment of the inferior aspect of the left 
sternocleidomastoid muscle (Figs 1 
and 2). The area of enlargement was of 
the same CT attenuation as normal 
muscle. No calcifications were identi- 
fied. One child received intravenous 
contrast material, and no abnormal 
enhancement occurred. On the basis of 
clinical evaluation, roentgenographic 
findings, CT findings, and response to 
therapy, the diagnosis of congenital 
muscular torticollis was made in each 
case. 

The classic presentation of congeni- 
tal muscular torticollis is easily recog- 
nized when present. The clinical find- 
ings include head tilt with the chin 
rotated, a tight sternocleidomastoid 
muscle, a restricted range of motion, 
facial asymmetry, and plagiocephaly.’ 
A mass or “tumor” may be palpable, 
representing contracture of the ster- 
nocleidomastoid muscle with fibrosis. 
The mass is usually nontender, firm, 
mobile beneath the skin, and fixed to 
or located within the body of the 
sternocleidomastoid muscle. The clini- 
cal features may be absent or minimal 
at birth but are usually discovered 
during the first two months of life. 

The typical clinical findings may be 
absent, and the condition may be con- 
fused with other causes of neck masses 
and/or torticollis. In approximately 
half of the infants with congenital mus- 
cular torticollis, the sternocleido- 
mastoid tumor may not be recognized 
by physical examination.’ The differ- 
ential diagnoses of congenital mus- 





Fig 1.—Computed tomogram of neck in 
9-month-old infant. Enlarged left sternoclei- 
domastoid muscle is easily discernible (ar- 
rowhead). Attenuation values of “tumor” are 
identical to those of adjacent normal mus- 
cles. Surrounding tissue planes are pre- 
served. 





Fig 2.—Computed tomogram at base of 
neck demonstrates enlarged left sternoclei- 
domastoid muscle (arrowhead). 


cular torticollis and neck masses in 
infancy are presented in Tables 1 and 2. 

Roentgenograms should be per- 
formed in infants with torticollis to 
detect structural defects of the cer- 
vical spine. There are several abnor- 
malities of the cervical spine that can 
result in clinical torticollis in infants 
(Table 1). In true congenital muscular 
torticollis, the cervical spine is nor- 
mal. 

There are several abnormalities of 
soft-tissue structures in the neck that 
may also cause clinical torticollis. Be- 
cause of its ability to distinguish the 
various soft-tissue and bony struc- 
tures of the neck, CT is uniquely suited 
for the evaluation of clinically equiv- 
ocal cases. 

In congenital muscular torticollis, 
CT demonstrates abnormal enlarge- 
ment of the sternocleidomastoid mus- 
cle as the cause of the palpable mass 
(Figs land 2). The area of enlargement 
is usually in the inferior half of the 
muscle. The attenuation value of the 
mass is similar to that of normal mus- 
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Klippel-Feil syndrome 
Unilateral atlanto-occipital synostosis 
Unilateral basilar impression 
Unilateral occipital condyle hypoplasia 
Odontoid anomaly 

Aplasia 


Hypoplasia 
Os odontoideum 
Occipital vertebra 
Mi scula r. an aie PS t 


Congenital muscular torticollis 
Fibrodysplasia ossificans progressiva 
Pterygium colli (skin web) 
Congenital posterior fossa tumor 
Spina! cord tumor 
Syringomyelia 










~ Cervical adenitis 
Tuberculosis 
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Cysts 
Fistulas 
Fibrodysplasia ossificans progressiva 

WOME LOS SSI 
Hemangioma 

Lymphangioma (cystic hygroma) 

Lipoma, lipoblastoma 

Lymphoproliferative disease 

Neuroblastoma 

Teratoma 

Thyroid malignancy 

Metastatic disease (neuroblastoma) 











cle. Calcification within the mass or 
the remainder of the muscle does not 
occur. 

Fibrodysplasia ossificans progres- 
siva (FOP) may also result in enlarge- 
ment of the sternocleidomastoid or 
other neck muscles. The CT appear- 
ance of FOP is usually distinctive. In 
the acute phase, enlarged, hypodense 
muscles are imaged. If intravenous 
contrast medium is used, marked ab- 
normal nonuniform enhancement is 
typically present. This finding is not 
present in congenital muscular tor- 
ticollis. Computed tomography per- 
formed during the quiescent phase 
demonstrates areas of soft-tissue 
ossification. 

Computed tomography is also help- 
ful for the identification of infantile 
neck masses that arise from structures 
other than muscle. Lymphadenopathy 
may occur secondary to an inflam- 
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matory process or metastatic disease 
(neuroblastoma). The mass of nodes in 
either of these conditions is usually 
poorly marginated. Adjacent muscles 
may be secondarily involved; however, 
the extramuscular origin of the abnor- 
mality is usually apparent on CT. In 
addition, areas of calcification may be 
detected in either inflammatory or 
neoplastic lymphadenopathy. 

Computed tomography is also useful 
in evaluating primary cervical neo- 
plasms that may occur in infancy. 
Hemangioma, for example, demon- 
strates marked contrast enhancement 
on dynamic CT. Cystic hygroma is 
imaged as a mass composed of multiple 
irregular fluid-containing cavities. 
They are usually located in the pos- 
terior cervical triangle of the neck 
behind the sternocleidomastoid mus- 
cle. Lipoblastoma shows a fatty, sep- 
tated, lobulated mass on CT. Teratoma 
also may contain areas of fat; however, 
the majority of the mass is usually of 
soft-tissue density, and regions of 
calcification or ossification are often 
demonstrated. In all of these neo- 
plasms, CT may show displacement or 
invasion of muscles, but the extra- 
muscular origin of the mass should be 
clear. 

Treatment of congenital muscular 
torticollis usually consists of stretch- 
ing exercises. Complete, permanent 
correction of the deformity has been 
reported in 90% of patients if therapy 
is instituted during the first month of 
life and continued for at least a year.’ If 
conservative therapy is delayed or in- 
effective, surgery is required. The ex- 
cellent prognosis with early therapy 
combined with the frequent necessity 
of surgery when treatment is delayed 
serves to emphasize the importance of 
early diagnosis of this abnormality. 
Computed tomography represents a 
rapid, safe, and accurate method of 
evaluation for infants with torticollis 
and/or neck mass in whom the clinical 
presentation is equivocal. 

JOHN R. Sty, MD 
ROBERT G. WELLS, MD 
BRUCE A. SCHROEDER, MD 
Department of Radiology 
Children’s Hospital 

of Wisconsin 
PO Box 1997 
1700 W Wisconsin 
Milwaukee, WI 53201 
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Delay in the Diagnosis of Leukemia 


Sir.—Flores et al' noted that only 38% 
of primary brain tumors were diag- 
nosed within the first month after on- 
set of symptoms, in contrast to 84% of 
Wilms’ tumors and 80% of acute leuke- 
mias. I checked back on an epidemi- 
ologic study of acute childhood leuke- 
mias among children under age 20 
years in the state of Washington 25 
years ago (M.B., unpublished data, 
1961). At that time, only 40% of the 
children had their conditions diag- 
nosed within a month of symptom on- 
set. Moreover, the entire curve of cu- 
mulative percentage of patients with 
diagnosed conditions plotted against 
symptom duration prior to diagnosis 
matched that of the brain tumor curve 
in the study by Flores and colleagues. 
In the earlier study, the leukemia vic- 
tims often had rather vague symptoms 
at the onset of disease that were recog- 
nizable as part of their disease only in 
retrospect. The delay was usually in 
seeking medical attention, not in phy- 
sicians’ failure to diagnose. 

Max BADER, MD, MPH 

6536 29th Ave NE 

Seattle, WA 98115 
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Joint and Pulmonary Changes 
in Diabetes 


Sir.—Regarding the recent article by 
Buckingham et al,’ I would like to 
report our findings on the same sub- 
ject.** 

We investigated 55 insulin-depend- 
ent children and adolescents whose 
diabetes became clinically apparent 
before the age of 14 years. Their ages 
ranged from 5 to 18 years (mean 
[+SEM}], 13.3+5.1 years) and the du- 
ration of diabetes ranged from one to 
ten years (mean [+SEM], 4.5+2.6 
years). Joint contractures were classi- 
fied in three stages, according to Grgic 
et al, and respiratory function data 
were measured by constant whole- 
body plethysmography. Signs of reti- 
nal microangiopathy were evaluated 
by fluorescein angiography. 

Limited joint mobility (LJM) was 
detected in 24 (43%) of 55 patients. 
Among children with a longer duration 
of diabetes (more than five years), 15 of 
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25 patients had LJM, and ten of these 
[5 patients also had retinal micro- 
ingiopathy. Limited joint mobility, im- 
aired respiratory function, and reti- 
ial microangiopathy were detected 
cogether in eight patients (14.5%). 
Three children had retinal micro- 
angiopathy without LJM, but two of 
them also had impaired respiratory 
function. Comparison of pulmonary 
function data between diabetic pa- 
tients with LJM and those without it 
revealed significant differences in 
total lung capacity, airway resistance, 
and peak expiratory flow (PEF) mea- 
sured at 50% of forced vital capacity 
(PEF). Total lung capacity and PEF,, 
were significantly lower (P<.05) and 
airway resistance was significantly 
higher (P<.01) in patients with LJM. 
In their article, Buckingham et al’ 

demonstrated that no significant rela- 
tionship was found between decreased 
vital capacity and LJM or retinopathy. 
However, it is possible that if the au- 
thors had compared the vital capacity 
between patients with LJM and those 
without it, a significant difference 
would have emerged as evidence of a 
generalized abnormal collagen metab- 
olism in diabetes mellitus. 

LAszLo MapAcsy, MD 

Department of Pediatrics 

Postgraduate Medical School 

H-3501, Miskole 

Hungary 
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function and early retinopathy in childhood dia- 
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In Reply.—We appreciate the addi- 
tional information offered by Dr 
Madácsy. His findings’ were con- 
sistent with those of our studies.” As 
he suggested, we did analyze our data 
to compare the vital capacities be- 
tween diabetic patients with LJM and 
those without LJM, but we found no 
significant difference between the two 
groups by x’, multiway table, or linear 
regression analysis. In a previous 
study of three diabetic patients with 
severe LJM, we performed detailed 
pulmonary function tests, including 
spirometry, body plethysmography, 
nitrogen washout curves, and arterial 
blood gas measurements.’ In these pa- 
tients, we demonstrated decreased vi- 
tal capacities, decreased total lung ca- 
pacities, an abnormal slope of phase 
III of the nitrogen washout curve, and 
abnormal oxygenation; however, the 
patients had normal airway resistance 
and normal PEF,, and, therefore, had 
no evidence of obstructive airway dis- 
ease. To examine a large number of 
children (N =375) at a mountain camp, 
we used a hand-held spirometer for the 
present study.” We used this portable 


technique to measure vital capacity 
since our previous study had shown a 
decreased vital capacity to be the most 
severe and consistent pulmonary ab- 
normality. Using this technique, we 
found no correlation of decreased vital 
capacities with LJM, skin changes, or 
duration of diabetes. We are encour- 
aged that Dr Madacsy found a correla- 
tion between LJM and decreased vital 
capacities since it supports our hy- 
pothesis that decreased vital capaci- 
ties are secondary to a generalized 
abnormality in collagen cross-linkage 
and degradation in diabetes. 
BRUCE BUCKINGHAM, MD 
ANN KERSHNAR, MD 
Department of Pediatric 
Endocrinology 
Nick Anas, MD 
Department of Critical Care 
Medicine 
CHRISTY SANDBORG, MD 
Department of Pediatric 
Rheumatology 
Childrens Hospital of 
Orange County 
PO Box 5700 
Orange, CA 92268 


JOUNI UiTto, MD, PHD 
Division of Dermatology 
UCLA School of Medicine 
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= Enteric-coated to minimize gastric irritation. 
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(three dosage strengths for accurate titration). 
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DEPAKOTE’ 


divalproex sodium 
Enteric-Coated Tablets 


Restores control and quality of life 






WARNING: 
HEPATIC FAILURE RESULTING IN FATALITIES HAS OCCURRED IN PATIENTS RECEIVING VALPROIC ACID AND ITS DERIVATIVES. 
EXPERIENCE HAS INDICATED THAT CHILDREN UNDER THE AGE OF TWO YEARS ARE AT A CONSIDERABLY INCREASED RISK OF 
DEVELOPING FATAL HEPATOTOXICITY, ESPECIALLY THOSE ON MULTIPLE ANTICONVULSANTS, THOSE WITH CONGENITAL META. 
BOLIC DISORDERS, THOSE WITH SEVERE SEIZURE DISORDERS ACCOMPANIED BY MENTAL RETARDATION, AND THOSE WITH OR- 
GANIC BRAIN DISEASE WHEN DEPAKOTE IS USED IN THIS PATIENT GROUP, IT SHOULD BE USED WITH EXTREME CAUTION AND 
AS A SOLE AGENT. THE BENEFITS OF SEIZURE CONTROL SHOULD BE WEIGHED AGAINST THE RISKS. ABOVE THIS AGE GROUP, 
peste hay -e pg THAT THE INCIDENCE OF FATAL HEPATOTOXICITY DECREASES CONSIDERABLY IN PROGRESSIVELY 

THESE INCIDENTS USUALLY HAVE OCCURRED DURING THE FIRST SIX MONTHS OF TREATMENT. SERIOUS OR FATAL 
HEPATOTOXICITY MAY BE PRECEDED BY NON-SPECIFIC SYMPTOMS SUCH AS LOSS OF SEIZURE CONTROL, MALAISE. 
WEAKNESS, LETHARGY, FACIAL EDEMA, ANOREXIA AND VOMITING. PATIENTS SHOULD BE MONITORED CLOSELY FOR 
APPEARANCE OF THESE SYMPTOMS. LIVER FUNCTION TESTS SHOULD BE PERFORMED PRIOR TO THERAPY AND AT FREQUENT 
INTERVALS THEREAFTER, ESPECIALLY DURING THE FIRST SIX MONTHS. 


DESCRIPTION: Divalproex sodium is a stable co-ordination compound comprised of sodium valproate and valproic acid in a 1:1 molar 


relationship and formed during the partial neutralization of valproic acid with 0.5 equivalent of sodium hydroxide. Chemically it is designated 
as sodium hydrogen bis (2-propylpentanoate). 


Divalproex sodium has a molecular ene ha 310.41 and occurs as a white powder with a characteristic odor 
DEPAKOTE is an oral antiepileptic supplied as enteric-coated tablets in three dosage strengths containing divalproex sodium equivalent to 
125 mg, 250 mg or 500 mg of valproic acid. 















Inactive Ingredients 
125 mg tablets: cellulosic polymers, diacetylated ides, FD&C Blue No. 1, FD&C Red No. 40, povidone, pregelatinired starch (con 
tains comstarch), silica gel, talc, titanium dioxide, vanillin and other ingredients. 

250 mg tablets: cellulosic polymers, diacetylated monoglycerides, FD&C Yellow No. 6, iron oxide, povidone, pregelatinized starch (con- 
tains com starch), silica gel, talc, titanium dioxide, vanillin and other ne. 

500 mg tablets: cellulosic polymers, diacetylated monoglycerides, DAC Red No. 30, FD&C Blue No. 2. iron oxide, povidone, pregelatinized 
starch (contains com starch), silica gel, talc, titanium dioxide, vanillin and other ingredients. 


CLINICAL PHARMACOLOGY: DEPAKOTE is an antiepileptic agent which is chemically related to valproic acid. t has no nitrogen or 
aromatic moiety characteristic of other antiepileptic drugs. The mechanism by which DEPAKOTE exerts its antiepileptic effects has not been 
established. it has been suggested that its activity is related to increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 
neuronal membrane is unknown. DEPAKOTE dissociates nto valproate in the gastrointestinal tract. 

Because of the enteric coating of DEPAKOTE, absorption is delayed one hour following oral administration. Thereafter, DEPAKOTE is uni- 
formly and reliably absorbed, as shown by studies in nomal volunteers. Peak serum levels of valproate occur in 3 to 4 hours. Bioavailability 
of divalproex sodium tablets was found to be equivalent to that of DEPAKENE® (valproic acid) capsules. Concomitant administration with 
food would be expected to slow absorption but not affect the extent of absorption. The serum half-life of valproate is typically in the range of 
Six to sixteen hours. Half-lives in the lower part of the above range are usually found in patients taking other antiepileptic drugs capable of 


enzyme induction. 

suuent divalproex sodium may reduce the incidence of the irritative gastrointesinal effects of valproate as compared to valproic 
acid capsules. 

Valproate is rapidly distributed and at therapeutic drug concentrations, drug is highly bound (90%) to human plasma proteins. Increases in 
dose may result in decreases in the extent of protein binding and increased anes clearance and elimination. 

Elimination of DEPAKOTE and its metabolites occurs principally in the urine, with minor amounts in the feces and expired air. Very little un- 
metabolized parent drug is excreted in the urine. The drug is primarily metabolized in the liver and is excreted as the glucuromde conjugate 
Other metabolites in the urine are products of beta, omege-1, and omega oxidation (C-3, C-4 and C-5 positions). The major oxidative metabo- 
lite in the urine is 2-propyl-3-keto-pentanoic acid; minor metabolites are 2-propyl-glutaric acid, 2-propy!-5-hydroxypentanoic acid, 
2-propy!-3-hydroxypentanoic acid and 2-propyl-4-hydroxypentanoic acid. 

INDICATIONS AND USAGE: DEPAKOTE (divalproex sodium) is indicated for use as sale and adjunctive therapy in the treatment of 
er ad mal) and complex absence seizures. DEPAKOTE may also be used adjunctively in patients with multiple seizure types which in- 
c ence seizures. 

In accordance with the international Classification of Seizures, simple absence is defined as very brief clouding of the sensorium or loss 
of consciousness (lasting usually 2-15 seconds), accompanied by certain generalized epileptic discharges withdut other detectable clinical 
igns. Complex absence is the term used when other signs are also present 
“WARNINGS” SECTION FOR STATEMENT RE FATAL HEPATIC DYSFUNCTION. 


CONTRAINDICATIONS: DEPAKOTE (DIVALPROEX SODIUM) SHOULD NOT BE ADMINISTERED TO PATIENTS WITH HEPATIC DISEASE 
OR SIGNIFICANT DYSFUNCTION. 


DEPAKOTE is contraindicated in patients with known hypersensitivity to the drug. 
jeee te Hepatic failure resulting 


hepatic disease. Patients on multiple anticonvulsants, children, those 
disorders, those with severe seizure disorders accompanied by mental retardation, and those with organic brain disease 
may bo st particulier rish. Experience has indicated that children under the cons increased 

of developing fatal icity, especially those with the aforementioned conditions. When DEPAKOTE is used in 
this patient it be used with extreme caution and as a sole t. The benefits of seizure control should be 
weighed against the risks, Above this ape group, experience has inden that the incidence of fatal hepatotoxicity de- 

pa groups 

presence of significant hepatic dysfunction, suspected or apparent. 
to semo cuens, hapotic dystenetion hes peogrossed in apite of discont n of drug. 

The frequency of adverse effects (particularly elevated liver enzymes) may be dose-related. The benefit of improved seizure control 
which may accompany the hi Bn a oraait ara en eee of a greater incidence of adverse effects. 

i TO PUBLISHED AND UNPUBLISHED REPORTS, VALPROIC ACIO MAY PRODUCE TERATØGENIC EF- 

MAN FEMALES RECEIVING THE DRUG DURING PREGNANCY. 
THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE WHICH INDICATE THAT THE USE OF ANTIEPILEPTIC DRUGS DURING 


MANAGEMENT OF THEIR SEIZURES. 

THE INCIDENCE OF NEURAL TUBE DEFECTS IN THE FETUS MAY BE INCREASED IN MOTHERS RECEIVING VALPROATE DURING THE 
FIRST TRIMESTER OF PREGNANCY. THE CENTERS FOR DISEASE CONTROL (CDC) HAS ESTIMATED THE RISK OF VALPROIC ACID 
EXPOSED WOMEN HAVING CHILDREN WITH SPINA BIFIDA TO BE APPROXIMATELY 1 TO 2%.' THIS RISK IS SIMILAR TO THAT FOR 
NONEPILEPTIC WOMEN WHO HAVE HAD CHILDREN WITH NEURAL TUBE DEFECTS (ANENCEPHALY AND SPINA BIFIDA). 

ANIMAL STUDIES ALSO HAVE DEMONSTRATED VALPROIC ACID INDUCED TERATOGENICITY. Studies in rats and human females 
demonstrated placental transfer of the Doses greater than 65 fed a given to pre tats and mice produced skeletal abnormali- 
jes i ing. primarily involving and vertebrae; doses greater than 150 mg/kg/day given to pregnant rabbits produced fetal 
resorptions and (primarily) soft-tissue abnormalities in the ing. In rats a dose-related delay in the onset of parturition was noted. 
Postnatal pon se survival of the progeny were adversely affected, particularly when drug administration spanned the entire gestation 


and early ; 

Antiepileptic should not be discontinued in patients in whom the drug is administered to prevent major seizures because of the 

strong possibility of precipitating status epilepticus with attendant hypoxia and threat to life. In individual cases where the severity and fre- 

of the seizure disorder are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the 

may be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures de not pose 
some hazard to the developing embryo or fetus, 

The prescribing physician will wish to weigh these considerations in treating or counseling epileptic women of childbearing potential. 
PRECAUTIONS: Hepatic Dysfunction: See “Boxed Waming,” “Contraindications” and "Wamings” sections. 

General: Because of reports of thrombocytopenia, inhibition of the secondary phase of platelet aggregation. and abnormal coagulation 
parameters, platelet counts and ion tests are recommended before initiating therapy and at penodic intervals. tt is recommended that 
patients receiving DEPAKOTE (di sodium) be monitored for platelet count and coagulation parameters prior to planned surgery. Evi- 
dence of hemorrhage, bruising or a disorder of hemostasis/coagulation is an indication for reduction of DEPAKOTE dosage or withdrawal of 


Hyperammanemia with or without lethargy or coma has been reported and may be present in the absence of abnormal liver function tests. 
gfe reo ificant elevation occurs, DEPAKOTE should be discontinued, 

Since PAKOTE (divalproex sodium) may interact with concurrently administered iy se in periodic serum ievel determina- 
tions of concomitant antiepileptic drugs are recommended during the early course of therapy. (See “Drug interactions” section). 
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Three dosage strengths: 
125mg tablet; 250mg tablet; 
and 500mg tablet 


Valproate is partially eliminated in the urine as a keto-metabolite which may lead to a false interpretation of the urine ketone test 

There have been reports of altered thyroid function tests associated with valproate. The clinical significance of these is unknown. 

information for Patients: Since DEPAKOTE may produce CNS depression, especially when combined with another CNS depressant (e.g. 
alcohol), patients should be advised not to engage in hazardous occupations, such as driving an automobile or operating dangerous machin- 
ery, until it is known that they de not become drowsy from the drug. 

Drug Interactions: Valproic acid may potentiate the CNS depressant activity of alcohol, 

The concomitant administration of valproic acid with drugs that exhibit extensive protein binding (e.g.. aspirin, carbamazepine, and dicu- 
marol) may result in alteration of serum P. levels. 

THERE IS EVIDENCE THAT VALPROIC ACID CAN CAUSE AN INCREASE IN SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON- 
RENAL CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS DEPRESSION. THE COMBINATION OF VALPROIC ACID AND 
PHENOBARBITAL HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT SIGNIFICANT ELEVATIONS OF BARBITURATE 
OR VALPROATE SERUM LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE THERAPY SHOULD BE CLOSELY MONITORED 
bn AI eg ap ant ony SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSIBLE, AND THE BARBITURATE DOSAGE 


Primidone is metabolized into a barbiturate and, therefore, may also be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCURRING WITH THE COMBINATION OF VALPROIC ACID AND PHENY. 
TOIN. MOST REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN CONCENTRATION. HOWEVER, INCREASES IN TOTAL 
PHENYTOIN SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT 
INCREASE IN PHENYTOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE IN TOTAL SERUM PHENYTOIN WITH AN 
INCREASE IN THE FREE VS. PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE DOSAGE OF PHENYTOIN SHOULD BE 
ADJUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRODUCE ABSENCE STATUS. 

There is inconclusive evidence regarding the effect of valproate on serum ethosuximide levels. Patients receiving valproate and etho- 
suximide, especially along with other anticonvulsants, should be monitored for alterations in serum concentrations of both drugs. 

Caution is recommended when DEPAKOTE (divalproex sodium) is administered with drugs affecting coagulation, e.g.. aspirin and warta- 
rin. (See “Adverse Reactions” section). 

Carcinogenesis: Valproic acid was administered to Sprague Dawley rats and ICR (HA/ICR) mice at doses of 0, 80 and 170 mg/ 
kg/day for two years. Although a variety of neoplasms were observed in both species, the chief findings were a statistically e ena in- 
crease in the incidence of subcutaneous fibrosarcomas in high dose male rats receiving valproic acid and a Statistically significant dose- 
related trend for benign pulmonary adenomas in male mice receiving valproic acid. The significance of these findings for man is unknown at 


present 
Mutagenesis: Studies on valproic acid have been performed using bacterial and mammalian systems. These studies have provided no 
evidence of a ic potential for DEPAKOTE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and demonstrated reduced spermatogenesis and testicular atrophy at 
doses greater than 200 mg/kg/day in rats and greeter than 90 RSE Sagaon | iay sasiad in cats have showa dense ip to 
350 pas dip for 60 to have no effect on fertility. THE EFFECT OF DEPAKOTE (DIVALPROEX SODIUM) ON THE DEVELOPMENT OF 
THE TEST DON M PRODUCTION AND FERTILITY IN HUMANS IS UNKNOWN. 

- Pregnancy Category D: See “Warnings” section. 

Nursing » Valproate is excreted in breast milk. Concentrations in breast milk have been reported to be 1-10% of serum concentra- 
tions. it is not known what effect this would have on a nursing infant. Caution should be exercised when DEPAKOTE is administered to a nurs- 
ing woman. 


ADVERSE REACTIONS: Since valproic acid and its derivatives have usually been used with other antiepileptic drugs, it is not possible, 
in most cases, lo determine whether the following adverse reactions can be ascribed to valproic acid alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation of therapy are nausea, vomiting and indigestion. These effects 
are usually transient and rarely — discontinuation of therapy. Diarrhea. abdominal cramps and constipation have been reported. Both 
anorexia with some weight loss and increased appetite with weight gain have also been reported. The administration of enteric-coated dival- 
proex sodium may result in reduction of gastrointestinal side effects in some patients? 

CNS Effects: Sedative effects have been noted in patients receiving valproic acid alone but are found most often in patients receiving 
combination therapy. Sedation usually disappears upon reduction of uther antiepileptic medication. Tremor has been reported in patients re- 
ceiving valproate and may be dose-related. Ataxia, headache, diplopia, asterixis, “spots before eyes,” dysarthria, dizziness, and 
ks ry rarely been noted. Rare cases of coma have been noted in patients receiving valproic acid alone or in conjunction with 
phenobarbital. 


Dermatologic: Transient increases in hair loss have been observed. Skin rash and erythema multiforme rarely have been noted, 
Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and behavioral deterioration have been reported. 
Musculoskeletal. Weakness has been reported. 

Hema ic: Thrombocytopenia has been reported. Valproic acid inhibits the secondary phase of platelet ion. (See “Drug Inter- 
actions” section). This may be reflected in altered bleeding time. Petechiae, bruising, hematoma formation, and hemorrhage have been 
reported. (See “Precautions” section). Relative lymphocytosis and hypotibrinogenemia have been noted, Leukopenia and eosinophilia have 
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Hepatic: Minor elevations of transaminases (e.g.. SGOT and and LDH are frequent and appear to be dose related. Occasionally, 
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Editorials 


Foreign Bodies of the Air and 
Food Passages in Children 


(Choking continues to be a leading 

cause of accidental death in pa- 
tients under 12 months of age. Unfor- 
tunately, the presence of a foreign 
body in the air and food passages may 
be somewhat difficult to diagnose, in 
view of the fact that this problem may 
mimic many other clinical entities. The 
morbidity and mortality associated 
with foreign-body ingestion has 
changed little since the days when 
Chevalier Jackson first made the pub- 
lic aware of the devastation caused in 





See also p 259. 





many cases. Thus, pediatricians and 
primary care physicians must continue 
to be diligent in instructing parents in 
the proper disposition of small toys 
and other objects that are easily trans- 
ferred from hand to mouth, such as 
peanuts and candy. In addition, these 
same physicians must continue to be 
mindful of this problem when develop- 
ing a differential diagnosis in any pa- 
tient with upper respiratory tract 
symptoms. 

Drs Esclamado and Richardson’ 
have presented some interesting facts 
in this issue of the ARCHIVES in their 
review of laryngotracheal foreign 
bodies. As they state, a careful history 
and thorough physical examination 
will raise the possibility of aspiration 
into the laryngotracheobronchial com- 
plex in a significant number of pa- 
tients. Unfortunately, many of the 
symptoms associated with foreign- 
body aspiration, such as wheezing, 
coughing, and stridor, may also be 
associated with many of the more com- 
mon illnesses of childhood, such as 
asthma or croup. In the study re- 
ported, 58% of patients had a normal 
chest roentgenogram, proving that the 
clinician cannot rule out the diagnosis 
of foreign body in the presence of a 
normal chest roentgenogram. In addi- 
tion, 92% of patients studied had ab- 
normal roentgenograms of the lateral 
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aspect of the neck, which leads one to 
promote the concept of performing 
roentgenography of both the chest and 
lateral aspect of the neck contents 
when the suspicion of foreign body is 
being raised. The need for both in- 
spiratory and expiratory chest roent- 
genography must be encouraged. 
These studies frequently demon- 
strated atelectasis or obstructing em- 
physema, which may not be seen on a 
single-view film. Chest fluoroscopy 
must also be considered in patients 
who are unable to cooperate or in sit- 
uations in which the plain films are 
equivocal. 

A significant number of complica- 
tions occurred in the series described 
by Esclamado and Richardson’ when 
diagnosis was delayed more than 24 
hours. This should reinforce the need 
for the clinician to be constantly vig- 
ilant as to the possibility of a foreign 
body in any patient with upper and 
lower airway symptoms. Unfor- 
tunately, many patients with a clear 
history of foreign-body ingestion fol- 
lowed by sudden choking and the onset 
of respiratory symptoms are treated 
inappropriately for several days with 
antibiotics, thus leading to the poten- 
tial complications cited in their report. 

Careful observation and ausculta- 
tion of the chest will frequently alert 
the clinician to the possibility of a 
laryngeal or tracheobronchial foreign 
body. Diminished movement and/or 
decreased breath sounds may be pres- 
ent in many patients. Unilateral 
wheezing should also signal the pos- 
sibility of a foreign body. 

The mainstay of diagnosis, however, 
continues to be endoscopic evaluation. 
The advent of flexible instrumentation 
has added greatly to the endoscopist’s 
ability to examine the areas in ques- 
tion. However, the removal of laryngo- 
tracheobronchial foreign bodies 
should still be undertaken with rigid 
instrumentation in the pediatric popu- 
lation. This should only be done unde 







general anesthesia, with good control 
of the airway. 

The presence of esophageal foreign 
bodies may still present a perplexing 
clinical problem. Foreign bodies in this 
location may present with feeding or 
respiratory symptoms (due to com- 
pression of the posterior tracheal wall 
by the firm mass in the esophagus). 
Thus, endoscopic evaluation of the tra- 
cheobronchial tree in patients with 
symptoms of a foreign body should also 
be accompanied by esophagoscopy, if 
the airway is found to be free of ob- 
struction. Contrast studies of the 
esophagus should be performed with 
caution in these patients, as aspiration 
is a real possibility. 

In the past several years, the re- 
moval of specific esophageal foreign 
bodies, such as coins, in the radiology 
suite by use of Foley or Fogarty 
catheter has been advocated. This is 
usually done with the patient re- 
strained, in an effort to avoid general 
anesthesia. It must be remembered, 
however, that in these cases the airway 
is not protected, and, therefore, strict 
vigilance and appropriate equipment 
must be available to deal with the 
potential complication of acute airway 
obstruction should the extracted for- 
eign body from the esophagus dislodge 
itself into the upper airway. This tech- 
nique should only be performed by 
those skilled to deal with any and all 
possible complications. 

The diagnosis and management of 
foreign bodies of the air and food 
passages in the pediatric population 
can only be successfully achieved if the 
diagnosis is considered by the primary 
care physician. Appropriate consulta- 
tion should be immediately sought, 
even if the diagnosis is only suspected. 
Unfortunately, morbidity and mor- 
tality associated with this entity is still 
significant, and only by thoughtful 
vigilance as well as appropriate and 
safe therapeutic techniques can it be 
significantly reduced. 

GERALD B. HEALY, MD 
Children’s Hospital 
300 Longwood Ave 
Boston, MA 02115 
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Response of the Patent Ductus Arteriosus to 
Indomethacin Treatment 


Identification of the presence or ab- 
sence of a patent ductus arteriosus has 
created a significant challenge for 
those who treat premature infants. 
This challenge is one that has been met 
by the development of technology. His- 
torically, it was established that an 
enlarged left atrium in a premature 
infant was associated with a significant 
left-to-right shunt from a patent 
ductus arteriosus. Since left atrial size 
bore a general relationship to aortic 
size, a ratio of the two was developed 
for assessment of shunt magnitude.’ 


See also p 294. 


Unfortunately, alterations of left atrial 
size or the ratio of the two could occur 
in infants with hypovolemia, conges- 
tive cardiac failure, and a host of other 
conditions. In 1977, a contrast injec- 
tion technique was reported that pro- 
vided positive identification of a ductal 
left-to-right shunt.’ This technique, 
which was specific for ductus ar- 
teriosus, required injection through a 
catheter placed into the thoracic aorta, 
usually via an umbilical artery. This 
requirement was probably responsible 
for the exclusion of this method from 
the National Corraborative Study on 
Patent Ductus Arteriosus in Prema- 
ture Infants.** This study included 13 
separate criteria for presence of 
ductus arteriosus, none of which indi- 
vidually or in combination prove the 
existence of the lesion. Accordingly, 


results of that study were tarnished by 
the fact that the investigators could 
not be certain of the following: (1) that 
a ductus was patent when an infant 
was treated or (2) that the ductus was 
truly closed following intervention or 
no intervention. 

As reported in this issue of AJDC, 
Ramsay and coworkers’ utilized direct 
determination of the status of the 
ductus arteriosus by noninvasive Dop- 
pler and imaging echocardiography. 
Accordingly, the authors of this study 
had direct confirmation of the pres- 
ence or absence of a shunting ductus 
arteriosus. This information allowed 
them to assess treatment of the ductus 
arteriosus by indomethacin. Further- 
more, the presence or absence of a 
ductus arteriosus could be correlated 
with the blood indomethacin level. In- 
domethacin levels were of the recom- 
mended magnitude in the entire study 
population. Under these precise condi- 
tions, Ramsay and colleagues were 
able to demonstrate that indomethacin 
did cause initial closure in 58% and 
constriction in 37% of their patients. 
However, and this is of considerable 
importance, in four of the 11 premature 
infants in whom the patent ductus 
arteriosus initially closed, it later re- 
opened. Three of these four infants 
required surgical ligation. 

Based on these data, one can con- 
clude that indomethacin is not a pan- 
acea for patent ductus arteriosus in 
premature infants. On the other hand, 


Penicillin in Sickle Cell Anemia 


A Panacea for the Lost Spleen? 


Joea, antibiotic prophylaxis should 

prevent disease caused by virulent 
organisms in immunodeficient pa- 
tients. Antibiotics may interrupt the 
initial nasopharyngeal colonization or 
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prevent the primary bacteremia and 
ensuing metastatic infection. The pre- 
dilection for severe and frequent pneu- 
mococcal infections in children with 
sickle cell anemia, the critical link to 


for some premature infants, it may 
provide termination or reduction of 
shunting at a critical time. However, 
the report of Ramsay et al makes it 
quite clear that ductal reopening and 
the need for surgery to close the 
ductus arteriosus may persist in a sub- 
stantial number of premature infants 
despite indomethacin therapy. The 
story of indomethacin and patent 
ductus arteriosus is not yet completed, 
but it is clear that future investigators 
must have clear evidence of the status 
of the ductus to draw conclusions. 

STANLEY J. GOLDBERG, MD 

Department of Pediatrics 

Arizona Health 

Sciences Center 
1501 N Campbell Ave 
Tucson, AZ 85724 
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the early loss of splenic function, and 
the age-adjusted prevalence rates 
have been amply emphasized by previ- 
ous investigations.‘* Unaccountably, 
the risk of pneumococcal septicemia is 
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nuch higher in the young child with 
sickle cell anemia than in children of 
somparable age who have undergone 
simple splenectomy. In children with 
sickle cell anemia, the risk of pneu- 
mococeal septicemia is highest before 
the age of 3 years. Unfortunately, this 
is the same age at which multivalent 
pneumococcal vaccines do not reliably 
induce protective antibodies. Further- 
more, in young children, it is not clear 
whether vaccines alter the nasopha- 
ryngeal carrier rate.” Thus, the pneu- 
mococcal vaccines that are currently 
available provide at best only modest 
protection in the child less than 3 years 
of age with sickle cell anemia.* Dicker- 
man and colleagues,’ using an asplenic 
mouse model, showed a protective ef- 
fect of penicillin G procaine or penicil- 
lin G benzathine in preventing pneu- 
monia, sepsis, and death following 
exposure to pneumococcal aerosols. In 
these experiments, the timing of 
penicillin administration was critical. 
Animals were protected only when 
given penicillin within 48 to 96 hours 
after the pneumococcal challenge. 
Investigators at the University of 
Texas Health Sciences Center at 
Dallas have studied oral prophylactic 
antibiotic regimens for asplenic chil- 
dren with sickle cell anemia for several 
years and published their most recent 
results in AJDC.° In prior studies, 
66% of the children complied with 
therapy, as assessed by random test- 
ing for urine penicillin levels. One fatal 
episode of pneumococcal sepsis oc- 
curred in a child whose parents 
claimed to have administered a penicil- 
lin dose eight hours before the onset of 
fever.’ In subsequent studies by the 
Texas investigators, eight episodes of 
pneumococcal infection (including 
three deaths) occurred among 88 chil- 
dren receiving oral antibiotic prophy- 
laxis.” The frequency of pneumococcal 
septicemia did not differ in comparison 
with that in published studies of chil- 
dren who were not treated with antibi- 
otics.® Half of these episodes occurred 
in children over 3 years of age; subop- 
timal compliance was implicated in 
each failure. All infections occurred 
when penicillin had not been taken 
within the previous 24 hours. One 
month later, a report of a randomized 
trial of prophylactic daily oral penicil- 


AJDC—Vol 141, March 1987 


lin in young children with sickle cell 
anemia was published. This report 
demonstrated successful prevention of 
serious infections against Streptococ- 
cus pneumoniae.* The double-blind 
study was conducted by a group of 
cooperating investigators as part of 
the therapeutic trials program of the 
National Heart, Lung, and Blood In- 
stitute, Bethesda, Md. Impressive 
efficacy was demonstrated in those 
children who received penicillin. Only 
two episodes of pneumococcal septi- 
cemia occurred among 105 children 
randomized to receive oral penicillin, 
compared with 13 episodes and tnree 
deaths among those 110 children ran- 
domized to receive placebo (vitamin 
C). This 84% reduction in infection 
among penicillin-treated children oc- 
curred despite a compliance with 
prophylactic regimens that was some- 
what better than 50%. Compliance was 
equivalent in the two studies that used 
oral penicillin.®* Investigators from 
the British Medical Research Council 
working in Jamaica guaranteed com- 
pliance by supervising the administra- 
tion of monthly injections of penicillin 
G benzathine to children with sickle 
cell anemia younger than 3 years of age 
as part of a randomized trial to com- 
pare the effects of antibiotic prophy- 
laxis with those of the pneumococcal 
vaccine.’ In the first five years of the 
trial, there were 11 pneumococcal in- 
fections in children who received only 
the pneumococcal vaccine, while no 
infections occurred among children re- 
ceiving penicillin G benzathine. Four 
children developed pneumococcal in- 
fections within the first year after 
stopping penicillin prophylaxis. Thus, 
prior studies of penicillin prophylaxis 
have emphasized the necessity for 
rigorous compliance and the potential 
need for longer (perhaps even life- 
long) periods of prophylaxis. 

What accounts for the differences 
between the results of these various 
studies, and what implications do they 
have for the use of penicillin prophy- 
laxis in children with sickle cell ane- 
mia? Perhaps the difference between 
the superb results of the multi-institu- 
tional cooperative trial and the Texas 
studies is the actual availability of 
penicillin in the home at the time of the 
initial outbreak of symptoms that sug- 


gest infection. What effect does free 
medication for prophylaxis have on 
compliance and the availability of 
penicillin in the home? In the multi- 
institutional trial, recommendations 
for prophylaxis were coupled with a 
persuasive educational program, 
which reemphasized to the families the 
grave risk of infection. It is possible 
that the families were reminded of that 
risk by an acute illness in the child and 
reinstituted forgotten doses. In our 
experience, families have even admin- 
istered multiple doses of antibiotics to 
“catch-up.” Those children receiving 
penicillin prophylaxis who developed 
pneumococcal septicemia were judged 
to be suffering as a result of non- 
compliance; in reality, they may have 
been only slightly less compliant than 
others but considerably less fortunate. 
Wright and colleagues” underscored 
the risk of bacterial infection occurring 
as a complication of a preceding mild 
viral illness, which supports the notion 
that the invasion of the susceptible 
host by virulent bacteria is facilitated 
by the prior viral infection. Our results 
demonstrated a virtual elimination of 
pneumococcal sepsis in children with 
sickle cell anemia following the institu- 
tion of a policy of liberal administration 
of antibiotics in the treatment of trivial 
infections." This, coupled with an in- 
tensive and continuing educational 
program, tends to validate the use of 
fever as an appropriate signal for the 
implementation of “protective” anti- 
biotic therapy in these highly suscepti- 
ble children.” 

What are the possible long-term 
consequences of penicillin prophy- 
laxis? Will penicillin cause the emer- 
gence of other non—penicillin suscep- 
tible pathogens, replacing the primary 
pathogens as major causes of infection 
morbidity? A single study suggests 
that penicillin prophylaxis in children 
with sickle cell anemia may reduce the 
carriage of pneumococci and that anti- 
biotic resistance will not develop 
among pathogenic bacteria in the naso- 
pharyngeal flora.” However, since 
these investigators examined a rela- 
tively small group of children, and for 
only a year, this question is far from 
being answered at present. How long 
will penicillin prophylaxis be re- 
quired? Will it successfully interfere 
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with colonization and thus result in 
decreasing antibody formation, pro- 
ducing a prolonged immunologically 
“juvenile” state? Studies from the Ja- 
maican investigators’ suggested that 
the age of 3 years may be too young to 
discontinue the antibiotic prophylaxis. 
In these studies, a resurgence of in- 
vasive pneumococcal disease, at a risk 
identical to that of the 6- to 12-month 
old infant with sickle cell anemia, was 
noted immediately after cessation of 
antibiotic therapy. 

The most likely explanation for the 
resumption of a high risk for pneu- 
mococcal infection following the dis- 
continuance of penicillin prophylaxis 
may be the failure to develop antipneu- 
mococcal antibodies. Theoretically, 
one would not want to discontinue 
penicillin therapy in a compliant child 
until one could verify protective anti- 
bodies for pneumococcal infection. Un- 
fortunately, the protective level of 
antibody is not known with certainty, 
and antibody testing is not widely 
available. The noncompliant child who 
survives should have developed anti- 
bodies due to episodic, wild coloniza- 
tion of nasopharyngeal pneumococci. 
How will newer, and presumably bet- 
ter, polysaccharide vaccines alter cur- 
rent recommendations and the need 
for antibiotic prophylaxis? This and 
other questions remain to be answered 


in future studies. The cooperative ef- 
fort of the multi-institutional study 
group is an exemplary model for such 
investigations.* For now, it seems clear 
that continuous oral penicillin prophy- 
laxis can be effective and is a reason- 
able recommendation. Such recom- 
mendations must be coupled with a 
vigorous educational program that is 
structured to ensure compliance with 
prophylactic regimens and avoidance 
of complacency on the part of medical 
care workers and the families they 
serve. The ultimate aim is for the child 
to survive his high-risk early child- 
hood and to develop protective anti- 
bodies so that he is safe and does not 
need medication by the time he 
reaches school age. 
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NEXT SLIDE, PLEASE 





The guest speaker began. He called for his first slide, and 
the lights dimmed. All was well—at first. Then came the 
tables. My ears tried to listen as my eyes scanned rows and 
columns, my brain trying to cipher abbreviations and 
integrate visual and auditory input. I could not get past a 
misspelled word, and when I forced myself onward, it was 
00 late. The slide had been replaced by another, equally 
»omplex. I tried to follow instructions: “Ignore everything 
axcept . . . ,” but my mind got only as far as “ignore 
averything.” 

As a learner as well as a teacher, I have strong feelings 
about slides. Good slides say a great deal about the concern 
the teacher has for the learner and about the pride the 
teacher has in teaching. Misspelled words suggest slop- 
piness or lack of attention; confusing slides suggest disor- 
ganization or lack of preparation. Slides that support the 
content of the presentation and facilitate learning demon- 
strate clear thinking and interest in the learner. 

Slides should be designed, and the first rule is “Simple is 
elegant.” Tables in books and journals can be packed with 
data, since the reader can take the time necessary to study 
and ponder. When projected for a 30-s exposure, however, 
such tables generally compete with the teacher’s spoken 
message and overwhelm the learner; the result is distrac- 
tion and impeded learning. Extraneous information is par- 
ticularly disruptive and should not be included. Well-de- 
signed slides say precisely what is intended: no more, no 
less. 

Complicated material is best presented point by point ina 
sequence of slides related to each other by similar format 
and explicit notation. Text on the slide should match the 
words spoken to reinforce the message. Most important, 
the slide must not be overloaded. Rules of thumb abound: 
use no more than seven to nine double-spaced lines per 
slide; use no more than six or seven words per line; if you use 
more than four words per line, do not use all capitals. 
Whether deviation from these guidelines is permissible 
depends on the complexity of the material, the purpose of 
the slide, and the visual appeal of the final layout. But one 
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rule must not be broken: if you cannot read the slide without 
a projector, do not use it! Additional clues to an overloaded 
slide are two: (1) the groans (or laughs) from the audience as 
the slide appears and (2) the need of the speaker to 
apologize and explain—“You may not be able to read this 
from the back, but . . .” or “Ignore everything ex- 
| ks 

Slides should be designed to make best use of the 35-mm 
format, which is rectangular; the ratio of vertical to horizon- 
tal is 2:3. (Horizontal orientation is preferable to vertical to 
maximize the available screen area for projection.) Tem- 
plates can be used to check the layout before the material is 
photographed. Place a transparent sheet containing 2:3 
rectangles (eg, 2x3 in, 46 in) over the proposed text of 
the slide. If the material does not use the available space 
optimally, altered spacing (horizontal or vertical) may help. 
Other options include the following: (1) using different 
words, (2) using a different pitch of type (pica has ten 
characters per inch, elite, 12), and (3) using a different font 
(the orator font is taller than others, requiring more space 
between lines and making material more vertical). Word 
processors simplify centering and experimentation. 

Once in an appropriate format, the material to be photo- 
graphed must be proofread—at least once. A colleague 
unfamiliar with the material may be of great help as a 
proofreader. Common errors to look for include the omis- 
sion of symbols such as less than (eg, in P<.05), the 
misplacement of decimal points, and the misspelling of 
words. Once the slides are ready, proofreading must be 
performed a second time, preferably with the slides pro- 
jected. Proper planning provides enough time to have a new 
slide made if an error is found in the original. 

Some of us never break these basic guidelines. Some of 
you may be reading them over someone’s shoulder; you may 
be concerned you will miss a pearl if the page is turned 
before you are finished. Worry no longer: out of regard for 
you, I have prepared a summary slide that contains the text 
of this entire page. May I have the lights down and the slide 
on, please? 
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seperate by ‘TURE HOW FASI Il WORKS TU STUP MY 
a Spear ea O ALLERGIES, WITHOUT MAKING ME SLEEPY.” 


with benzalkonium chloride 0.01% 
cated for the prevention and treatment eee es ANA Sides iann 
is Coniraindicated in those patients 


PRECAUTIONS: General: Some po- 
tients may experience transient nasal 
stinging and/or sneezing immediately wee 
following instillation of NASALCROM. ; 
Except in rare occurrences, these ex- 
penences have notoaused discontinu- 
ation of 

In view of the biliary and renal routes 
of excretion for cromolyn sodium, con- 
sideration should be given fo decreas- 
ing the dosage or discontinuing the 
administration of the drug in patents 
with impaired renal or hepatic function 
Carcinogenesis, Mutagenesis, and 
impairment of Fertility: Long term 
Studies in mice (12 months intraperito- 
neal treatment followed by 6 months 
observation), hamsters (12 months 


) 
showed no neoplastic effect of cro- 
molyn sodium 
No evidence of chromosomal damage 
or cytotoxicity was obtained in various 
mutagenesis studies. 

No evidence of impaired fertility was 
shown in laboratory animal reproduc- 
tion studies. 

Pregnancy: Pregnancy Category B. 
Reproduction studies with cromotyn 
sodium administered parenterally to 
pregnant mice, rats, and rabbits in 
doses up to 338 times the human clin- 
ical doses produced no evidence of 
fetal malformations. Adverse fetal ef- 
fects (increased resorptions and de- 
creased fetal weight) were noted only 
at the very high parenteral doses that 
produced maternal toxicity. There are, 
however, no odequate and well- 
controlled studies in pregnant women. 
Because animal reproduction studies 
are not always predictive of human re- 
sponse, this drug should be used dur- 
ing pregnancy only if clearly needed. 
Drug interaction During Pregnancy: 
Cromolyn sodium and isoproterenol 
were Studied following subcutaneous 
injections in pregnant mice. Cromotyn 
sodium alone in doses of 60 to 540 
mg/kg (38 to 338 times the human 
dose) did not cause significant in- 
creases in resorphions:or major malfor- 
mations. alone at a dose 
of 2.7 mg/kg (90 times the human 
dose) increased both resorptions and 
malformations. The addition of cromo- 
lyn sodium (338 times the human 
dose) to isoproterenol (90 times the 
human dose) appears fo have in- 
creased the incidence of both resorp- 
tions and malformations, 

Nursing Mothers: It is not known 
whether this drug is excreted in human 
milk Because many drugs are ex- rs s 
creted in human milk, caution should y Pn s >. 
be exercised when NASALCROM is ad- i Pay 


ministered to a nursing woman. , sea oe n Bisa: 

eee eh bot to cas 6 NASALCROM works rapidly—usually within the first few doses—to relieve 
JOVERSE REACTIONS: To mos fe the congestion, rhinorrhea, and sneezing of seasonal allergic rhinitis. 

Stl gondeg aencag iah LA However, for many patients, the side effects of traditional medications 
See ts Week ee can be as troublesome as the allergic symptoms themselves. Unlike these 
Een meal buming C medications, NASALCROM is extremely well-tolerated therapy, virtually 
taunt te eden P uncomplicated by serious side effects, tolerance or contraindications. 


Sfaxis, posinasal drip, and rash were 
reported in less than one percent of 
the patients. One patient in the clinical 


rials developed anaphylaxis 

Adverse reactions which have oc- 

curred in the use of other cromolyn NASAL SOLUTION 
sodium formulations for inhalation in- ® 
sweling, urteoro, cough, hd wrecz. NASALCROM 
swelling, urticaria, cough, and wheez- 

Sin sa pentane Wo | ir) 

parca po POC (cromolyn sodium/FISONS) 
dermatitis jative der IS, per- 1 
ipheral neuritis, and nephrosis FISONS Stops allergic rhinitis rapidly, 
fodemark of Fons pe 38S SONS CORPORAON without traditional side effects 
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THREE DAYS 
AGO THIS BABY 






























TODA: riEé’S 
GOING HOME. 


Virazole 


HELPED MAKE IT 
HAPPEN. 


VIRAZOLE: A 
REVOLUTION IN TH 
TREATMENT OF RS\ 


Last year, the introduction of 
Virazole significantly improved 
the odds against RSV. For the fir 
time, Virazole made it possible 
to treat the disease, not just the 
symptoms. The results in some 
cases have been lifesaving. In 
many other instances, the sever 
ity of the clinical manifestations 
RSV have been markedly reduc 
by the third day of treatment. 


RSV: THE 
LIKELY CAUSE OF 
BRONCHIOLITIS 
AND PNEUMONIA 
IN INFANTS' 


Rapid diagnostic proce- 
dures (2 to 5 hours) now 
make it possible to con- 
firm your diagnosis of 


RSV in infants who are suffering 
from lower respiratory disease. 
Virazole makes it possible for 
you to treat these infants quickly 
and successfully. 


RECENT STUDY’ 
FURTHER 
DEMONSTRATES 
EFFECTIVENESS 
OF VIRAZOLE 
(RIBAVIRIN) 
THERAPY IN RSV 


Hall and associates measured 
the effects of Virazole therapy in 
the treatment of RSV disease in 
a group of 53 infants, including 
infants with underlying disease. 
"The rate of improvement in 
the illness severity 
score was signifi- 
cantly greater 
in the 
ribavirin 
patients 
between 
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E Ribavirin Patients W Placebo Patients 


Percent improvement in illness severity score 
from start to end of therapy in infants with RSV 
infection who received ribavirin compared 
with those who received placebo for total 
group of infants (left two bars) and for those 
infants with congenital heart disease (CHD) 
and bronchopulmonary dysplasia (BPD) 
(right two bars) .4 





day | and each subsequent 

day of therapy...the difference 

in improvement between the 
ribavirin- and placebo-treated 
patients was most noticeable dur- 
ing the first 24 hours of therapy. In 
infants with bronchopulmonary 
dysplasia and congenital heart 
disease, this may be particularly 
important in preventing the cas- 
cade of complications that are 
more likely to ensue because of 
the underlying disease.?. ..Sig- 
nificantly greater improvement 
was also demonstrated in their 
arterial blood gas values and in 
the amount of virus shed.’ 
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OF INFANTS | CHD/BPD 
(26) (13) 


® Ribavirin Patients W Placebo Patients 
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© 


Percent improvement in illness severity score 
from day | today 2andfrom day 2 today 4in 
infants with RSV infection who received 
ribavirin compared with those who received 
placebo for total group of infants (left bars) 
and for those infants with congenital heart 
disease (CHD) and bronchopulmonary dys- 
plasia (BPD) (right bars).4 
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Please see prescribing information on next page for warnings and contraindications. 
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PRESCRIBING 
INFORMATION 


WARNING: RIBAVIRIN AEROSOL 
SHOULD NOT BE USED FOR 
INFANTS REQUIRING ASSISTED 
VENTILATION BECAUSE PRECIPI- 
TATION OF THE DRUG IN THE RES- 
PIRATORY EQUIPMENT MAY 
INTERFERE WITH SAFE AND 
EFFECTIVE VENTILATION OF THE 
PATIENT. Conditions for safe use with 
a ventilator are still in development. 

Deterioration of respiratory function 
has been associated with ribavirin use 
in infants, and in adults with chronic 
obstructive lung disease or asthma. 
Respiratory function should be care- 
fully monitored during treatment. If 
initiation of ribavirin aerosol treatment 
appears to produce sudden deteriora- 
tion of respiratory function, treatment 
should be stopped and re-instituted 
only with extreme caution and continu- 
ous monitoring. 

Although ribavirin is not indicated in 
adults, the physician should be aware 
that it is teratogenic in animals (see 
CONTRAINDICATIONS). 


DESCRIPTION: 


Virazole®(ribavirin) Aerosol, an antiviral 
drug, is a sterile, lyophilized powder to be 
reconstituted for aerosol administration. 
Each 100 ml glass vial contains 6 grams of 
ribavirin, and when reconstituted to the 
recommended volume of 300 m1 with sterile 
water for injection or sterile water for 
inhalation (no preservatives added), will 
contain 20 mg/ml ribavirin, pH approxim- 
ately 5.5. Aerosolization is to be carried out 
in a SPAG-2 nebulizer only. 

Ribavirin is 1-beta-D-ribofuranosy]-1,2,4- 
triazole-3-carboxamide, with the following 
structural formula: 


Ribavirin, a synthetic 
nucleoside, is a stable, 
o 
N 
=, 


pound with a maximum 
solubility in water of 142 
+, oa at 25°C and with 
only a slight solubility in 
ethanol. The empirical 
formula is C,H,.N,O, and 
the molecular weight is 
244.2 Daltons. 


CLINICAL PHARMACOLOGY: 
Antiviral effects: 


Ribavirin has antiviral inhibitory activity 
in vitro against respiratory syncytial virus, 
influenza virus, and herpes simplex virus. 
Ribavirin is also active against respiratory 
syncytial virus (RSV) in experimentally 
infected cotton rats.? 

In cell cultures, the inhibitory activity of 
ribavirin for RSV is selective. The mecha- 
nism of action is unknown. Reversal of the 
in vitro antiviral activity by guanosine or 
xanthosine suggests ribavirin may actasan 
analogue of these cellular metabolites. 


Immunologic effects: 


Neutralizing antibody responses to RSV 
were decreased in ribavirin treated com- 
pared to placebo treated infants.* The clinical 
significance of this observation is unknown. 
In rats, ribavirin resulted in lymphoid 
atrophy of thymus, spleen, and lymph nodes. 
Humoral immunity was reduced in guinea 
pigs and ferrets. Cellular immunity wasalso 
mildly depressed in animal studies. 


Microbiology: 


Several clinical isolates of RSV were evalu- 
ated for ribavirin susceptibility by plaque 
reduction in tissue culture. Plaques were 
reduced 85-98% by 16yug/m1; however, 
plaque reduction varies with the test system. 
The clinical significance of these data is 
unknown. 


Pharmacokinetics: 


Assay for ribavirin in human materials is 
by aradioimmunoassay which detects riba- 
virin and at least one metabolite. 

Ribavirin administered by aerosol is 
absorbed systemically. Four pediatric 
patients inhaling ribavirin aerosol adminis- 
tered by face mask for 2.5 hourseach day for 
3 days had plasma concentrations ranging 
from 0.44 to 1.55 „M, with a mean concen- 
tration of 0.76 uM. The plasma half-life was 
reported to be 9.5 hours. Three pediatric 
patients inhaling ribavirin aerosol adminis- 
tered by face mask or mist tent for 20 hours 
each day for 5 days had plasma concentra- 
tions ranging from 1.5 to 14.3 uM, witha 
mean concentration of 6.8M. 

It is likely that the concentration of riba- 
virininrespiratory tract secretionsismuch 


white, crystalline com- 
OH OH 


_ higherthan plasma concentrations in view 
of the route of administration. 


The bioavailability of ribavirin aerosol is 
unknown and may depend on the mode of 
aerosol delivery. After aerosol treatment, 
peak plasma concentrations are less than 
the concentration that reduced RSV plaque 
formation in tissue culture by 85 to 98%. 
After aerosol treatment, respiratory tract 
secretions are likely to contain ribavirin in 
concentrations many fold higher than those 
required to reduce plaque formation. How- 
ever, RSV isan intracellular virus and serum 
concentrations may better reflect intracel- 
lular concentrations in the respiratory tract 
than respiratory secretion concentrations. 

In man, rats, and rhesus monkeys, accum- 
ulation of ribavirin and/or metabolitesin the 
red blood cells has been noted, plateauing in 
red cells in man in about 4 days and gradu- 
ally declining with an apparent half-life of 40 
days. The extent ofaccumulation ofribavirin 
following inhalation therapy is not well 
defined. 


INDICATIONS AND USAGE: 


Ribavirin aerosol is indicated in the 
treatment of carefully selected hospitalized 
infants and young children with severe lower 
respiratory tract infections due to respira- 
tory syncytial virus (RSV). In two placebo 
controlled trials in infants hospitalized with 
RSV lower respiratory tract infection, riba- 
virin aerosol treatment had a therapeutic 
effect, as judged by the reduction by treat- 
ment day 3 of severity of clinical manifesta- 
tions of disease.*+ Virus titers in respiratory 
secretions were also significantly reduced 
with ribavirin in one of these studies.* 

Only severe RSV lower respiratory tract 
infection is to be treated with ribavirin 
aerosol. The vast majority of infants and 
children with RSV infection have no lower 
respiratory tract disease or have disease that 
is mild, self-limited, and does not require 
hospitalization or antiviral treatment. Many 
children with mild lower respiratory tract 
involvement will require shorter hospitaliza- 
tion than would be required fora full course 
of ribavirin aerosol (3 to 7 days) and should 
not be treated with the drug. Thus the deci- 
sion to treat with ribavirin aerosol should be 
based on the severity of the RSV infection. 

The presence of an underlying condition 
such as prematurity or cardiopulmonary 
disease may increase the severity of the 
infection andits risk tothe patient. Highrisk 
infants and young children with these 
underlying conditions may benefit from 
ribavirin treatment, although efficacy has 
been evaluated in only a small number of 
such patients. 

Ribavirin aerosol treatment must be 
accompanied by and does not replace stan- 
dard supportive respiratory and fluid 
management for infants and children with 
severe respiratory tract infection. 


Diagnosis: 


RSV infection should be documented by a 
rapid diagnostic method suchas demonstra- 
tion of viral antigen in respiratory tract 
secretions by immunofluorescence®" or 
ELISA® before or during the first 24 hoursof 
treatment. Ribavirin aerosol is indicated 
only for lower respiratory tract infection due 
to RSV. Treatment may be initiated while 
awaiting rapid diagnostic test results. How- 
ever, treatment should not be continued 
without documentation of RSV infection. 


CONTRAINDICATIONS: 


Ribavirin is contraindicated in women or 
girls who are or may become pregnant 
during exposure to the drug. Ribavirin may 
cause fetal harm and respiratory syncytial 
virus infection is self-limited in this 
population. Ribavirin is not completely 
cleared from human blood even four weeks 
after administration. Although there are no 
pertinent human data, ribavirin has been 
found to be teratogenicand/orembryolethal 
in nearly all species in which it has been 
tested. Teratogenicity was evident after a 
single oral dose of 2.5 mg/kg in the hamster 
and after daily oral doses of 10 mg/kg in the 
rat. Malformations of skull, palate, eye, jaw, 
skeleton, and gastrointestinal tract were 
noted in animal studies. Survival of fetuses 
and offspring was reduced. The drug causes 
embryolethality in the rabbit at daily oral 
dose levels as low as 1 mg/kg. 


WARNINGS: 


Ribavirin administered by aerosol pro- 
duced cardiac lesions in mice and rats after 
30 and 36 mg/kg, respectively, for 4 weeks, 
andafteroraladministration in monkeysat 
120 and rats at 154 to 200 mg/kg for 1 to6 
months. Ribavirin aerosol administered to 
developing ferrets at 60 mg/kg for 10 or 30 
days resulted in inflammatory and possibly 
emphysematous changes in the lungs. Pro- 
liferative changes were seen at 131 mg/kg for 
30 days. The significance of these findings 
to human administration is unknown. 

Ribavirin lyophilized in 6 gram vials is 
intended for use as an aerosol only. 


PRECAUTIONS: 


General: 


Patients with lower respiratory tract infec- 
tion due to respiratory syncytial virus 


require optimum monitoring and attention — 


to respiratory and fluid status. 


Drug Interactions: 


Interactions of ribavirin with other drugs 
such as digoxin, bronchodilators, other 
antiviral agents, antibiotics, or anti- 
metabolites has not been evaluated. Inter- 
ference by ribavirin with laboratory tests has 
not been evaluated. 


Carcinogenesis, mutagenesis, impair- 
ment of fertility: 


Ribavirin induces cell transformation in 
an in vitromammaltlian system (Balb/C 3T3 
cell line). However, in vivo carcino enicity 
studies are incomplete. Results thus far, 
though inconclusive, suggest that chronic 
feeding of ribavirin to rats at dose levels in the 
range of 16-60 mg/kg body weight can induce 
benign mammary, pancreatic, pituitary and 
adrenal tumors. 

Ribavirin is mutagenic to mammalian 
(L5178Y) cells in culture. Results of microbial 
mutagenicity assaysanda dominant lethal 
assay (mouse) were negative. 

Ribavirin causes testicular lesions 
(tubular atrophy) in adult rats at oral dose 
levelsaslowas 16 mg/kg/day (lower doses not 
tested), but fertility of ribavirin-treated 
animals (male or female) has not been 
adequately investigated. 


Pregnancy: 

Teratogenic Effects: Pregnancy Category 
X. See “Contraindications” section. 

Nursing Mothers: Use of ribavirin aerosol 
in nursing mothers is not indicated because 
RSV infection is self-limited in this popula- 
tion. Ribavirin is toxic to lactating animals 
and their offspring. It isnot known whether 
the drug is excreted in human milk. 


ADVERSE REACTIONS: 


Approximately 200 patients have been 
treated with ribavirin aerosol in controlled 
or uncontrolled clinical studies. 

Pulmonary function significantly deter- 
iorated during ribavirin aerosol treatment in 
six of six adults with chronic obstructive 
lung disease and in four of six asthmatic 
adults. Dyspnea and chest soreness were 
also reported in the latter group. Minor 
abnormalities in pulmonary function were 
also seen in healthy adult volunteers. 

Several serious adverse events occurred in 
severely ill infants with life-threatening 
underlying diseases, many of whom 
required assisted ventilation. The role of 
ribavirin aerosol in these events is indeter- 
minate. The following events were associated 
with ribavirin use: 


Pulmonary: Worsening of respiratory status, 
bacterial pneumonia, pneumothorax, 
apnea, and ventilator dependence. 


Cardiovascular: Cardiac arrest, hypoten- 
sion, and digitalis toxicity. 

There were 7 deaths during or shortly after 
treatment with ribavirin aerosol. No death 
was attributed to ribavirin aerosol by the 
investigators. 

Some subjects requiring assisted ventila- 
tion have experienced serious difficulties, 
which may jeopardize adequate ventilation 
and gas exchange. Precipitation of drug 
within the ventilatory apparatus, including 
the endotracheal tube, has resulted in 
increased positive end expiratory pressure 
and increased positive inspiratory pressure. 
Accumulation of fluid in tubing (“rain out”) 
has also been noted. 

Although anemia has not been reported 
with use of the aerosol, it occurs frequently 
with oral and intravenous ribavirin, and 
most infants treated with the aerosol have 
not been evaluated 1 to 2 weeks post-treat- 
ment when anemia is likely to occur. 
Reticulocytosis has been reported with 
aerosol use. 

Rash and conjunctivitis have been asso- 
ciated with the use of ribavirin aerosol. 


Overdosage: 


No overdosage with ribavirin by aerosol 
administration has been reported in the 
human. The LDgo in mice is 2 gm orally. 
Hypoactivity and gastrointestinal symp- 
toms occurred. In man, ribavirin is seques- 
tered in red blood cells for weeks after dosing. 


DOSAGE AND ADMINISTRATION 


Before use, read thoroughly the Viratek 
Small Particle Aerosol Generator (SPAG) 
Model SPAG-2 Operator's Manual for small 
particle aerosol generator operating 
instructions. 

Treatment was effective when instituted 
within the first 3 days ofrespiratory syncytial 
virus lower respiratory tract infection. 
Treatmentearly in the courseof severe lower 
respiratory tract infection may be necessary 
to achieve efficacy. 

Treatment is carried out for 12-18 hours 
per day for at least 3and no more than 7 days, 
and is partofa total treatment program. The 
aerosol is delivered toan infant oxygen hood 
from the SPAG-2 aerosol generator. inis- 
tration by face mask or oxygen tent may be 
nec ifa hood cannot be empl (see 
SPAG-2 manual). However, the volume of 
distribution and condensation area are 
larger in a tent and efficacy of this method of 
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administering the drug has been evaluated 
inonlya number of patients. Ribavirin 
aerosol is not to be administered with any 
other aerosol generating device or together 
with other aerosolized medications. Riba- 
virin aerosol should not be used for patients 
requiring simultaneous assisted ventilation 
(see Boxed Warnings). 

Virazole is supplied as 6 grams of lyophil- 
ized drug per 100 ml vial for aerosol 
administration only. By sterile technique, 
solubilize drug with sterile USP water for 
injection or inhalation in the 100 mI vial. 
Transfer to the clean, sterilized 500 ml 
widemouth Erlenmeyer flask (SPAG-2 
Reservoir) and further dilute to a final 
volume of 300 ml with sterile USP water for 
injection or inhalation. The final concentra- 
tion should be 20 mg/ml. Important: This 
water should not have had any antimicrobial 
agent or other substance added. The solu- 
tion should be inspected visually for partic- 
ulate matter and discoloration prior to 
administration. Solutions that have been 
placed in the SPAG-2 unit should be dis- 
cardedat least every 24 hours and when the 
liquid level is low before adding newly 
reconstituted solution. 

Using the recommended drug concentra- 
tion of 20 mg/ml ribavirin as the startin 
solution in the drug reservoir of the SPA 
unit, the average aerosol concentration for 
a 12 hour period would be 190 micrograms/ 
liter (0.19 mg/l) of air. 


HOW SUPPLIED: 


Virazole® (ribavirin) Aerosol issupplied in 
100 ml glass vials with 6 grams of sterile, 
lyophilized drug which is to be reconstituted 
with 300 ml sterile water for injection or 
sterile water for inhalation (no preservatives 
added) and administered only by a small 
particle aerosol generator (SPAG-2). Vials 
containing the lyophilized drug powder 
should be stored in a dry place at 15-25°C 
(59-78°F). Reconstituted solutions may be 
stored, under sterile conditions, at room 
temperature (20-30°C, 68-86°F) for 24 
hours. Solutions which have been placed in 
the SPAG-2 unit should be discarded atleast 
every 24 hours. 
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Articles 


Laryngotracheal Foreign Bodies in Children 


A Comparison With Bronchial Foreign Bodies 


Ramon M. Esclamado, MD, Mark A. Richardson, MD 


e Twenty cases of laryngotracheal for- 
sign bodies were reviewed over an 11- 
year period to determine features that 
differentiate these from bronchial for- 
eign bodies. A history of choking or 
aspiration was obtained in 18 patients 
(90%). The most common presenting 
symptoms were stridor, wheezing, ster- 
nal retractions, and cough. The chest 
roentgenogram was most often normal 
(58% [11/19]). Posteroanterior and lateral 
neck roentgenograms suggested the 
diagnosis in 92% (12/13) of the patients. 
The correct diagnosis was made within 
the first 24 hours of presentation in 11 
patients (55%); 19 patients (95%) were 
correctly diagnosed within one week. 
The incidence of major complications 
was 45% (9/20); however, in patients with 
a delay in diagnosis of over 24 hours the 
complication rate was 67% (6/9). For this 
reason, in children with a diagnosis of 
croup or reactive airway disease who 
respond poorly or whose condition dete- 
riorates despite appropriate medical 
therapy, early endoscopy should be con- 
sidered. 

(AJDC 1987 ;141:259-262) 


The clinical presentation, diagnosis, 

and treatment of foreign-body aspi- 
ration in children has been well re- 
viewed and documented in the recent 
literature. In several large series,” 
83% to 90% of aspirated foreign bodies 
were lodged in the bronchial tree. Sub- 
sequently, the most commonly re- 
ported symptoms, signs, and roent- 
genographic findings pertain to 
bronchial foreign bodies. 

In a review of 200 cases, Blazer et al’ 
reported that the most common symp- 
toms of laryngotracheal foreign bodies 
were dyspnea, cough, and stridor, 


whereas those of bronchial foreign 
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bodies were cough, decreased breath 
sounds, wheezing, and dyspnea. Sub- 
sequent case reports’® have empha- 
sized the potential catastrophic conse- 
quences of laryngotracheal foreign 
bodies, particularly if misdiagnosed as 
croup or other reactive airway dis- 
eases. 


For editorial comment see p 249. 


To illustrate the clinical presenta- 
tion, roentgenographic features, and 
complications of laryngotracheal for- 
eign bodies, 20 cases over an ll-year 
period were reviewed with emphasis 
on features that differentiate these 
from cases of bronchial foreign bedies. 


PATIENTS AND METHODS 


The records of all patients with a diag- 
nosis of laryngeal, subglottic, or upper- 
tracheal foreign body treated at Children’s 
Hospital Medical Center (CHMC), Seattle, 
from 1975 to 1985 inclusive, were reviewed. 
We reviewed a total of 20 cases in this 
retrospective study, carefully noting the 
patient's age, sex, clinical history, physical 
and roentgenographic findings, initial diag- 
nosis, elapsed time from initial symptoms 
to correct diagnosis, bronchoscopic find- 
ings, and complications arising during the 
course of management. In addition, two 
illustrative case histories are presented. 


RESULTS 


The age of patients ranged from 6 
months to 17 years. Eighty percent of 
patients studied were younger than 3 
years of age, consistent with other 
reports.” Eleven were girls, nine were 
boys. A positive history of foreign- 
body aspiration or choking was ob- 
tained in 90% (18/20) of the cases. 

The most common presenting symp- 
toms and signs were stridor, wheez- 
ing, sternal retractions, and cough. A 
complete list follows: 


Symptom or Sign No. 
Stridor 12 
Wheezing 10 
Sternal retractions 9 
Cough 8 
Choking 5 
Hoarseness 3 
Cyanosis 3 
Apnea 2 
Dysphagia 1 


Of the two patients with apnea, one 
suffered a cardiorespiratory arrest 
and died, whereas the other patient 
spontaneously coughed out the foreign 
body. The one patient with dysphagia 
had a pin impacted in her arytenoepi- 
glottic fold. 

Roentgenographic evaluation con- 
sisted of a chest roentgenogram (CXR) 
and posteroanterior (PA) and lateral 
neck films; the findings are outlined in 
Table 1. The CXR was interpreted as 
normal in 58% (11/19) of the patients. In 
contrast, the lateral neck roentgeno- 
gram, which was obtained in only 68% 
(13/19) of the patients, showed a sub- 
glottic density or swelling in 92% 
(12/13). 

Table 2 outlines the initial diagnosis 
and the time elapsed from the initial 
symptoms to the correct diagnosis. 
The diagnosis of laryngotracheal for- 
eign body was made in 55% (11/20) of 
the patients. The remaining nine pa- 
tients were correctly diagnosed after 
failure of initial medical management, 
usually within one week. One patient 
was symptomatic for 5% months. 

Surgical management consisted of 
rigid bronchoscopy in 90% (18/20) of 
the patients. In the two patients that 
did not undergo bronchoscopy, one 
sustained severe anoxic brain injury 
before evaluation in the emergency 
room, and further treatment was 
strictly supportive. The other child is 
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discussed in detail in patient report 2. 
At the time of bronchoscopy, 56% 
(10/18) of the foreign bodies were sub- 
glottic, one was supraglottic, and 
seven were upper tracheal. The types 
of foreign body are listed below: 


Foreign Body No. 
Peanut 

Pin 

Bone 

Peanut shell 
Aspirin 
Charcoal 
Fingernail 
Meat 
Sunflower seed 
Wood 
Unknown 


The incidence of complications aris- 
ing from a delay in diagnosis, the for- 
eign body itself, or endoscopy was 45% 
(9/20). In those patients who had a 
delay in the correct diagnosis of over 24 
hours, 67% (6/9) experienced a signifi- 
cant complication. These six patients 
are described in Table 3, and the sixth 
complication is discussed in detail in 
patient report 1. 

In contrast, the complication rate in 
those patients correctly diagnosed 
early (<24 hours) was 27% (3/11). Two 
of these complications were related to 
total occlusion of the patients’ airway. 
One patient died after severe anoxic 
injury was sustained at home after 
aspirating a piece of meat; the second 
patient is discussed in patient report 2. 
The third patient aspirated an open 
safety pin, which was impacted into 
the distal trachea during bronchos- 
copy, requiring thoracotomy and bron- 
chotomy for removal. 


PATIENT REPORTS 


PATIENT 1.—An 1l-month-old male in- 
fant was healthy until three days before 
admission, when he had an acute choking 
episode but no witnessed foreign-body in- 
gestion. He developed progressively wors- 
ening stridor and hoarseness and was given 
erythromycin base by his pediatrician one 
day before admission. Because of continued 
respiratory deterioration, he was brought 
to CHMC emergency room, where he was 
found to be pale with stridor, a hoarse cry, 
and marked sternal retractions. His CXR 
was normal; subglottic airway narrowing 
with an irregular soft-tissue density was 
present on PA roentgenogram. He was 
admitted with a diagnosis of croup vs for- 
eign-body aspiration and was treated with 


or 
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Normal 
Pneumonia 
Subglottic 
density/ 
swelling ae 11 
Tracheal 
soft-tissue 
density 3 
Metallic 
foreign 


body 











racemic epinephrine. After his symptoms 
failed to improve over 12 hours, bronchos- 
copy was performed that revealed an ar- 
tificial fingernail wedged in the subglottic 
area. Subsequent extraction was compli- 
cated by a tear in the cricothyroid mem- 
brane, and the patient became acutely 
tachycardic, cyanotic, and hypotensive. 
His bilateral pneumothoraces were treated 
with immediate needle thoracentesis, and 
then bilateral tube thoracostomy after he- 
modynamic stabilization. Subsequent 
open-neck repair of this laceration was per- 
formed; the patient was discharged after an 
uneventful postoperative course. 

PATIENT 2.—A 19-month-old female in- 
fant with a one-day history of an upper 
respiratory tract infection was given a baby 
aspirin tablet and suddenly became apneic 
and cyanotic. Her father, a dentist, began 
mouth-to-mouth resuscitation without suc- 
cess. He then attempted a cricothyroidot- 
omy, during which the infant coughed up 
the aspirin tablet and began spontaneously 
breathing. She was brought to CHMC 
emergency room, where she was found to 
be tachypneic, with mild inspiratory 
stridor, and hoarse. Her open-neck wound 
did not enter the trachea and was primarily 
closed. Her CXR was normal, and the PA 
and lateral neck roentgenograms showed 
glottic and subglottic edema but no foreign 
body. She was admitted to the hospital and 
treated with bronchodilators and steroids, 
with resolution of her symptoms over 48 
hours, and then discharged home. 


COMMENT 


Foreign-body aspiration in children 
has been well reviewed and is usually 
thought of as one clinical entity. La- 
ryngotracheal foreign bodies are 
rarely considered separately from 
bronchial foreign bodies, possibly be- 






Initial diagnosis 
Foreign-body aspiration 1 
Croup 

Pneumonia/bronchiolitis 











cause of their relatively infrequent oc- 
currence. In one recent study by Black 
et al" of 224 aspirated foreign bodies, 
only 6% (13/224) were found in the 
larynx or trachea. We believe that a 
comparison of bronchial vs laryngotra- 
cheal foreign bodies will support the 
concept that laryngotracheal foreign 
bodies constitute a distinct clinical en- 
tity, with an inherently greater associ- 
ated morbidity and mortality. 


Bronchial Foreign Bodies 


The diagnosis of bronchial foreign 
body can be correctly made in 84% of 
cases in the presence of a history of 
possible aspiration, significant phys- 
ical findings, and supportive roent- 
genographic evidence.‘ A history of a 
definite event, either aspiration or 
choking, can be obtained 73% to 85% of 
the time.*** The most common pre- 
senting symptoms and signs, often re- 
ferred to as the diagnostic triad, are 
cough, wheezing, and unilateral de- 
creased breath sounds.*** The most 
common roentgenographic findings**” 
are obstructive emphysema, atelec- 
tasis, or pneumonia seen on CXR. A 
normal CXR was seen in 13% to 17% of 
cases. Approximately 65% to 75% are 
correctly diagnosed within one week 
after aspiration.*** However, a high 
number (33%) are diagnosed after a 
“latent period.” This has been attrib- 
uted to adaptation of surface sensory 
receptors to prolonged pressure from 
the foreign body.* The existence of a 
bronchial foreign body is then sug- 
gested only by the secondary effects 
produced on the lungs. 

The most common complication of 
foreign-body aspiration is pneumonia.’ 
The incidence of complications from 
bronchoscopy (for removal of all aspi- 
rated foreign bodies) has been re- 
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Patient No./Age, mo/Sex 





Tee pa Age 
ee RRRS y = ae 
Yin ieee asi A 
1/14/F 
Aspiration history No 
Symptoms and signs Cough, 
wheezing 
Initial diagnosis Croup 
Time to correct diagnosis, d 7 
FB type Bone 
FB location Subglottis 
Complications Aspiration 
i pneumonia 


*FB indicates foreign body. 


ported to range from 2% to 8%.” 
Most were related to foreign body re- 
actions*** or from subglottic edema 
secondary to the endoscopic procedure 
and were easily managed with humidi- 
fied air and steroids.” 


Laryngotracheal Foreign Bodies 


The clinical presentation of upper- 
airway foreign bodies is manifested by 
varying degrees of airway obstruction 
and respiratory distress. A history of 
aspiration or choking can be obtained 
in 90% of patients. In our series, if the 
patients airway was not totally oc- 
cluded, the most common presenting 
symptoms and signs were stridor, 
wheezing, sternal retractions, and 
cough. The CXR was most commonly 
read as normal, which occurred foùr to 
five times more frequently than with 
bronchial foreign bodies. The PA and 
especially the lateral neck roentgeno- 
grams were the most helpful ‘diag- 
nostic studies and suggested the diag- 
nosis in over 90% of cases. 

Although 55% of cases were cor- 
rectly diagnosed within 24 hours, the 
vast majority (90%) were diagnosed 
within one week, in contrast to bron- 
chial foreign bodies. This is most likely 
because of the relative severity of 
symptoms seen with laryngotracheal 
foreign bodies. The most concerning 
finding, however, is that most major 
complications arose from delayed diag- 
nosis (excluding total airway obstruc- 
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2/8/F 3/18/F 4/7 y/M 5/19/M 6/11/M 
Yes Yes Yes No Yes 
Cough, Cough, Cough, Wheezing, Cough, 
wheezing, choking stridor, stridor, stridor, 
stridor, retractions, cyanosis severe 
retractions cyanosis retractions 
Aspiration Croup Croup Croup Croup vs FB 
pneumonia 
6 1 12 21 2 
Unknown Peanut Bone Charcoal Artificial 
fingernail 
Subglottis Carina Subglottis Subglottis Subglottis 
Postoperative Respiratory Postoperative Subglottic Cricothyroid 
subglottic failure; subglottic granulation membrane 
edema; intubated edema; tissue; laceration, 
intubated preoperatively unable to tracheostomy bilateral 
for 48 h intubate; pneumothorax 
tracheostomy 


tion in early diagnosis). This empha- 
sizes that a laryngotracheal foreign 
body should always be considered in 
the differential diagnosis of upper-air- 
way obstruction. This is most com- 
monly confused with croup, since both 
can present with a similar clinical pic- 
ture. Specific historical inquiry, as 
well as PA and lateral neck roentgeno- 
grams, should be obtained. Although 
92% (12/13) of neck roentgenograms in 
this review showed a subglottic den- 
sity or swelling, a foreign body may be 
radiolucent and difficult to diagnose 
radiographically. However, with a reli- 
able history and appropriate physical 
findings, the diagnosis of laryngo- 
tracheal foreign body should still be 
strongly considered. If medical man- 
agement does not result in an early 
improvement of symptoms, bron- 
choscopic evaluation should be consid- 
ered early (within 24 hours). 

The 45% incidence of complications 
in laryngotracheal foreign bodies is at 
least four to five times greater than 
that reported for all aspirated foreign 
bodies. This figure excludes those pa- 
tients who die of complete airway 
obstruction from an aspirated foreign 
body before reaching the hospital. Al- 
though this review is limited to the 20 
patients who received medical assist- 
ance, it seems that these complications 
are still associated with greater mor- 
bidity and potential mortality. 

The endoscopic considerations in ex- 


tracting a laryngeal or tracheal foreign 
body must include the possibility of 
losing a large foreign body during ex- 
traction, resulting in total airway 
obstruction. Despite the improve- 
ments in bronchoscopic techniques 
and equipment, this occurrence can 
still result in a 1% to 2% in-hospital 
mortality.” Some authors have sug- 
gested fragmenting a foreign body be- 
fore removal, if it is anticipated to 
swell, such as vegetable matter.’ In the 
event of total occlusion of the trachea, 
the bronchoscope should be used to 
push the foreign body into one main- 
stem bronchus, allowing ventilation 
through the other bronchus.” These 
same authors have proposed that to 
eliminate this complication, simulta- 
neous bronchoscopy and tracheotomy 
be considered before the foreign body 
is manipulated, if the foreign body is 
organic and found to be larger than the 
main-stem bronchus at bronchoscopy. 
The foreign body is then removed from 
the tracheotomy. In the event that it is 
dislodged, the bronchoscope remains 
in the airway and can be used to push 
the foreign body quickly into a main- 
stem bronchus. 

The indications for flexible fiberop- 
tic bronchoscopy in the management of 
laryngotracheal foreign bodies are not 
well defined. Wood and Ganderer® have 
proposed the use of this instrument 
with intravenous sedation in children 
in whom foreign-body aspiration is 
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suspected but evidence (history, phys- 
ical findings, roentgenographic find- 
ings) is equivocal. In their series of 52 
patients, foreign bodies were found in 
19%, all of which were bronchial in 
location. However, upper-airway for- 


1. Rothman RF, Boeckman CR: Foreign bodies 
in the larynx and tracheobronchial tree in chil- 
dren: A review of 225 cases. Ann Otol 1980;89: 
434-436. 
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Foreign bodies in the airway: Five-year retro- 
spective study with special reference to manage- 
ment. Ann Otol 1980;89:437-442. 

3. Blazer S, Naveh Y, Friedman A: Foreign 
body in the airway. AJDC 1980;134:68-71. 

4. Wiseman NE: The diagnosis of foreign body 
aspiration in childhood. J Pediatr Surg 1984;19: 


eign bodies are at greater risk to cause 
significant airway compromise. There- 
fore, we believe that flexible fiberoptic 
bronchoscopy may be useful in situa- 
tions where a laryngotracheal foreign 
body is suspected but clinical evidence 
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Thymic Hypoplasia Associated 
With Isotretinoin Embryopathy 


Morris Cohen, MBBCh; Arye Rubinstein, MD; 


ohn K. Li, MD; Gerald Nathenson, MD 


e A newborn had isotretinoin em- 
wryopathy, including thymic hypoplasia. 
(valuation of her immune functions 
jemonstrated progressive attrition of T 
sells over the nine weeks until her death 
jue to pneumonia. These studies 
strongly suggest an insult by isotreti- 
10iIn to the immune system. Immune 
abnormalities may predispose infants 
with isotretinoin embryopathy to infec- 
‘lon and contribute to their high mor- 
‘ality. 

(AJDC 1987;141:263-266) 


Gevere congenital malformations in 
human neonates born after intra- 
uterine exposure to isotretinoin dur- 
ing early pregnancy have recently 
been reported.'* The embryopathy is 
characterized by malformations of the 
central nervous system, congenital 
heart disease, and craniofacial abnor- 
malities, particularly microtia or acro- 
tia. Other abnormalities, including 
malformations of the thymus, have 
been described.* Similar abnormalities 
of thymic morphogenesis have been 
reported in experimental animals ex- 
posed to retinoic acid.* None of these 
reports, however, has evaluated im- 
mune function. We describe an infant 
with many of the characteristic fea- 
tures of isotretinoin embryopathy and 
severe hypoplasia of the thymus gland 
with impaired immunologic function. 
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PATIENT REPORT 
Clinical Findings 


A term female infant of 41 weeks’ gesta- 
tion was born to a 19-year-old single pri- 
migravida. The mother had suffered mild 
mental retardation since childhood, for 
which no specific diagnosis had been made. 
She had no birth defects, and her family 
history failed to reveal any evidence of 
congenital disease. The father was normal 
and had no known family history of congeni- 
tal malformations. 

The mother’s medical history was signifi- 
cant for facial acne. Treatment with iso- 
tretinoin (Accutane) was begun two weeks 
before conception at a dosage of 40 mg 
twice daily. This was continued until she 
first sought prenatal care at 12 weeks of 
gestation because of hyperemesis grav- 
idarum. The mother had denied being sex- 
ually active and concealed the pregnancy 
until this time. During the second tri- 
mester, she was treated with aqueous 
procaine penicillin G for gonorrhea. The 
pregnancy was further complicated by 
polyhydramnios, which was confirmed by 
ultrasound examination at 22 and 32 weeks 
of gestation. This resolved spontaneously. 
Evaluation of the patient at 32 weeks’ ges- 
tation revealed mild gestational diabetes, 
with an abnormal glucose tolerance test 
reaction at two to three hours. 

The infant was delivered vaginally after 
an uneventful labor. Her Apgar scores were 
5 and 7 at one and five minutes, respec- 
tively. She had irregular breathing with 
mild cyanosis and was initially treated with 
supplemental oxygen. Over the next four 
hours, there was progressive deterioration 
of respiratory effort with more severe 
apnea, and she underwent elective intuba- 
tion. 

On examination, her birth weight was 
3400 g (65th percentile); length, 51 em (75th 
percentile); and head circumference, 35 cm 
(75th percentile). Abnormal craniofacial 
features were apparent (Figs 1 and 2). The 
skull was symmetrical with a narrow fore- 
head, frontal bossing, and occipital vault- 
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ing. The hair whorl was centrally located on 
her head, and the hairline on the forehead 
was low. The nasal bridge was flattened and 
the nares were anteverted. The eyes were 
structurally normal, but were deep set 
with prominent supraorbital ridges. Eye 
measurements included palpebral fissures 
of 20 mm (75th percentile), intercanthal 
distance of 25 mm (95th percentile), with 
interpupillary distance of 45 mm (95th per- 
centile). Her ears were low set, with mi- 
crotia and agenesis of the external auditory 
meatus bilaterally. Her mouth appeared 
normal and the palate was intact. The chin, 
neck, chest, and abdomen were normal. 
Examination of the musculoskeletal system 
revealed brachydactyly of the fifth fingers 
with shortened metacarpals. Mucosal skin 
tags were apparent at the vaginal introitus. 

A grade 2 to 3/6 high-pitched ejec- 
tion systolic murmur was heard at the left 
sternal border. The cardiothymic shadow 
on roentgenogram was within normal 
limits. Right ventricular hypertrophy and 
right-axis deviation were noted on the elec- 
trocardiogram. Atrial and ventricular 
septal defects and patency of the ductus 
arteriosus were diagnosed by echocardiog- 
raphy. 

The infant showed serious neurologic im- 
pairment. She was initially severely hypo- 
tonic with a weak cry. The Moro reflex was 
absent, as were her suck and rooting re- 
flexes. Deep tendon reflexes were normal 
and she responded to sensory stimulation. 
Pupillary response was absent. Cranial 
nerves III through XII appeared to be 
intact. On the second day of life, the infant 
had two episodes of generalized seizures 
with tonic activity of all extremities. She 
was treated with phenobarbital. Ultra- 
sound examination of the brain showed 
normal ventricular size with no intracranial 
hemorrhage. Computed cranial tomogra- 
phy performed at 2 weeks of age showed 
evidence of cerebral atrophy. 

Chromosome studies revealed a normal 
female karyotype. Evaluation for congeni- 
tal toxoplasmosis, cytomegalic inclusion 


disease, and rubella were negative. Thy- 
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Fig 1.—Abnormal facial features showing prominent supraorbital 
ridges, mild hypertelorism, flattened nasal bridge, and anteverted 


Table 1.—Results of Immunologic Studies 


Day 13 


Serum immunoglobulins, mg/dL (g/L) 
IgA O (0) 


IgG 670 (6.70) 
IgM 38 (0.38) 


Lymp 





9 (0.09)  NDt 
2 (0.02) 
48 (0.48)  NDĦ 
79 (0.79) 
40 (0.40) 
30 (0.30) 





Day 52 Normal Range* 


0 (0) 
347 (3.47) 
30 (0.30) 


0-10 (0-0.10) 
680-1450 (6.80-14.50) 
0-25 (0-0.25) 


6-16 (0.06-0.16) 
0-3 (0-0.03) 
3-8 (0.03-0.08) 

52-79 (0.52-0.79) 
30-47 (0.30-0.47) 
16-36 (0.16-0.36) 


0 (0) 


3 (0.03) 
0 (0) 
0 (0) 





*Derived from studies of 20 controls aged 1 to 30 days. 
tND indicates not done because of insufficient cell numbers. 








Control 2697 


Phytoghemagglutinin 38 366 
Concanavalin A 25 354 
Pokeweed mitogen 38 220 


Staphylococcal Cowan A 


_ Table 2.—In Vitro Lymphocyte Mitogenic Blast Transformation 


Tritiated Thymidine Uptake, cpm* 


















Normal 


Day 52 (Mean +1 SE) 














733 653 + 158 
17 360 39 879 + 9984 
15 704 37 982 + 4332 
28 359 29 170 + 2622 
18032 49 346 + 13 263 


*Assays were standardized per cell number (0.2 x 108 cells per well). 


roid function and bilirubin levels were 
within normal limits. The infant’s white 
blood cell count ranged between 17 000 and 
28 000/mm* (17 and 28 x 10°/L). Segmented 
neutrophils predominated throughout her 
course and ranged from 46% to 79% (0.46 to 
0.79). The remainder of her differential 
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white blood cell count showed mainly lym- 
phocytes (range, 13% to 30% [0.13 to 0.30)). 

The infant’s immunologic status was eval- 
uated. Serum immunoglobulin levels were 
measured by radial immunodiffusion utiliz- 
ing specific antisera. The T6, T10, T4, T8, 
and T11 cells were quantified on the fluores- 





Fig 2.—Abnormal craniofacial features, including frontal bossing, 
occipital vaulting, and low-set ears with microtia and agenesis of 
external auditory canals. 


cent activated cell sorter, utilizing specific 
monoclonal antibodies as previously re- 
ported." Surface immunoglobulin—positive 
B lymphocytes were measured by labeling 
with fluorescent-tagged antibodies to IgA, 
IgM, and IgG. In vitro lymphocyte mito- 
genic responses to phytohemagglutinin, 
concanavalin A, pokeweed mitogen, and 
staphylococcal Cowan A were determined 
by incorporation of tritiated thymidine, as 
previously reported." 

B-lymphocyte percentages and serum 
IgA, IgG, and IgM levels were normal and 
remained so for the seven weeks of follow- 
up (Table 1). The IgG level decreased from 
670 to 347 mg/dL (6.70 to 3.47 g/L), which, 
while still within the normal range, was 
considerably lower than our control’s 
lowest IgG value of 680 mg/dL (6.80 g/L) at 
age 30 days. The T10 cells were elevated on 
one occasion. The T4, T8, and T11 percent- 
ages were initially normal. Within seven 
weeks of follow-up, hardly any T lympho- 
cytes were detectable in the peripheral 
blood. In vitro lymphocyte mitogenic 
transformation was normal and remained 
so (Table 2). 

During the first week, several attempts 
at extubation were unsuccessful, due to 
apnea and hypoventilation. Since the sei- 
zures had not recurred, administration of 
phenobarbital was discontinued to exclude 
drug-induced respiratory depression. The 
infant, however, remained ventilator de- 
pendent. On day 16, she developed pneu- 
monia. This was treated with ampicillin 
sodium and gentamicin sulfate. On the 
same day, the infant developed supra- 
ventricular tachycardia with a rate of 300 
beats per minute. This was converted to a 
normal rhythm with digoxin and did not 
recur. After recovery from the pneumonia, 
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the infant was successfully weaned from 
the ventilator on day 22. She remained 
stable until day 46, when pneumonia re- 
curred. She presented with fever (tempera- 
ture, 38.3°C), demonstrated bilateral upper 
lobe infiltrates on roentgenogram, and de- 
veloped congestive heart failure. She was 
treated with supplemental oxygen and 
fluid restriction, in addition to her mainte- 
nance dose of digoxin and antibiotics. Once 
again, she apparently recovered, but on day 
56, the infant suffered acute unexplained 
cardiorespiratory deterioration and died 
later that day. 
Autopsy Findings 

At postmortem examination, abnormali- 
ties of the respiratory and cardiovascular 
systems were confirmed. The lungs showed 
evidence of acute and resolving broncho- 
pneumonia with focal neutrophilic and 
mononuclear cell infiltrates. In addition, 
congestion was evident with focal hemor- 
rhage. The atrial and ventricular septal 
defects were confirmed. The ductus ar- 
teriosus was widely patent, measuring 
10 mm in circumference. The right ventricle 
was markedly hypertrophied and mea- 
sured 15 mm in thickness. Moderate sinu- 
soidal congestion was present in the spleen. 
Fetal thyroid tissue was present. The fetal 
adrenal cortex was replaced by adult-type 
cortex. The external auditory canals were 
absent bilaterally. Ossicles were present in 
both inner ears. The brain was grossly 
normal; serial coronal sections revealed 
venous congestion. 

Examination of the cervical lymph nodes 
showed congestion and hemorrhage. The 
follicles were small with no active germinal 
centers. Only a tiny nodule of thymic tissue 
3 mm in size was found and verified by 
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Fig 3.—Low-power view of residual thymic tissue. Corticomedullary 
structures and lobulations are normal. Moderately severe depletion 
of lymphocytes is seen (hematoxylin-eosin, original magnification 
x 50). 


microscopic examination. The entire chy- 
mus gland was studied by serial sections. 
Most of the thymus was replaced by fatty 
tissue. The residual thymic tissue ex- 
hibited normal corticomedullary struc- 
tures and normal Hassall’s corpuseles. 
There was a moderate depletion of lymoho- 
cytes (Figs 3 and 4). 


COMMENT 


The isotretinoin embryopathy in- 
cludes a triad of abnormalities involv- 
ing the central nervous system, the 
heart, and craniofacial structures. Our 
patient exhibited these features. Her 
mother was not exposed to any other 
teratogenic substance during early 
pregnancy. 

In addition to craniofacial dys- 
morphism and congenital heart dis- 
ease, affected infants often develop 
severe infection. Benke* described two 
children who died of pneumonia. Tə the 
best of our knowledge, no studizs of 
the immune system have been de- 
scribed previously. Our infant also de- 
veloped two episodes of pneumonia 
and died. 

Animal experimentation with both 
vitamin A and retinoic acid supports 
the hypothesis that the immune sys- 
tem may be susceptible to the terato- 
genic effects of isotretinoin. Ectopia of 
thymic tissue was induced in miee ex- 
posed to hypervitaminosis A.” Expo- 
sure of hamsters to retinoic ac.d re- 
sulted in partial or incomplete descent 
of the thymus as well as severe hypo- 
plasia.’ Others have reported involu- 


Fig 4.—High-power view of thymus. Several Hassall’s corpuscles 
are identifiable. Lymphocyte depletion is noted in both cortex and 
medulla (hematoxylin-eosin, original magnification x 100). 


tion of the thymus” and inhibition of 
DNA synthesis in both thymocytes” 
and leukocytes.” 

Studies in the patient described 
herein strongly suggest an insult to 
the immune system by retinoic acid in 
the human fetus. There was severe 
involution of the thymus with rela- 
tively well-maintained architecture. 
This involution was far in excess of that 
expected for stress situations and re- 
peated infections. In addition, after 
birth, progressive attrition of lympho- 
cytes with mature T-cell markers was 
observed. The phenotypes of the pe- 
ripheral blood T cells identified sug- 
gest that the circulating cells had 
markers seen mainly in intrathymic 
lymphocytes, such as the T6 and T10 
markers. The initial (day 13) detection 
of T4 and T8 markers does not neces- 
sarily indicate that these were mature 
T cells, since these markers may have 
been expressed on the same cell (not 
studied in our patient), as is the case 
with some intrathymic T cells. As time 
progressed, the cells with TH, T4, and 
T8 markers were no longer detectable 
in the peripheral blood. It is possible 
that the initial presence of these cells 
may have been due to an in utero 
induction by transplacental passage of 
maternal thymic hormones. After 
birth, the involuted thymus of the new- 
born failed to provide further induc- 
tive influences, with subsequent dis- 
appearance of T cells from the 
peripheral blood. Similar observations 
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have been made in infants born with 
the DiGeorge syndrome, a disease as- 
sociated with thymic aplasia or dys- 
plasia. Some patients with the 
DiGeorge syndrome may have an in- 
tact T-cell phenotype and function per- 
sisting for several months until mater- 
nal thymic hormone effects subside. 
The loss of detectable T-cell markers in 
our patient was accompanied by a se- 
vere lymphopenia. The lymphocyte re- 
sponse to nonspecific mitogens (stan- 
dardized for cell number) was normal 
and remained so for seven weeks. 
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Quotables 


However, in view of the severe lympho- 


penia, a quantitative diminution of 


cell-mediated responses must be 
assumed. Moreover, a trend suggest- 
ing diminution of these functions was 
noted in assays with standardized cell 
numbers (Table 2). 

The mortality among infants with 
isotretinoin malformations is as high 
as 57%." The major causes of death are 
congenital heart defects, brain malfor- 
mation, or a combination of both. In- 
fection, primarily pneumonia, has also 
been incriminated in the deaths of 
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these infants.‘ 

This is the first report, to our knowl- 
edge, in which structural and func- 
tional changes of lymphoid elements 
were documented in an infant with 
retinoic acid embryopathy. Immune 
abnormalities may be responsible for 
the predisposition to infection and may 
contribute to the high mortality. 
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Infections in a Pediatric Intensive Care Unit 


Richard B. Brown, MD; Barbara Stechenberg, MD; Michael Sands, MD; 


David Hosmer, MD; Mary Ryczak, MD 


è All infections occurring in a busy 
pediatric intensive care unit (PICU) from 
1982 to 1984 were characterized by site, 
bacteriology, acquisition status, and 
outcome. Standard Centers for Disease 
Control criteria were employed. Nine 
hundred sixty-five patients were admit- 
ted to the PICU. Mortality was 3.4%. Two 
hundred twenty-one infections occurred 
in 180 patients. Infection rates were 23% 
and 6% for total and PICU-acquired in- 
fections, respectively. Infections of the 
central nervous system (n=56), lower 
respiratory tract (n=53), and genitouri- 
nary tract (n=46) made up 70% of all 
infections. Haemophilus influenzae 
(n=39) was the most commonly isolated 
pathogen. Staphylococcus aureus (20%) 
and Klebsiella-Enterobacter-Serratia 
(18.3%) were most commonly noted in 
PICU-acquired infections. Twenty 
infected patients (11.1%) died in the 
PICU. Lower respiratory tract infections 
(20.5%) were associated with the highest 
mortality. Both PICU-acquired and com- 
munity-acquired infections were associ- 
ated with similar mortalities. Infected 
patients in a PICU have a mortality ap- 
proximately 300% higher than that seen 
in the overall PICU population. The data 
presented document the importance of 
infection and provide information 
against which similar units can gauge 
their infection status for quality-assur- 
ance purposes. 

(AJDC 1987 ;141:267-270) 
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(Critical care areas constitute the 
largest identifiable source of infec- 
tion within a hospital.’ Rates within 
specific intensive care units (ICUs) 
may be in excess of 15% to 20%, and 
therefore represent a risk at least 
300% higher than those seen within 
the rest of a general hospital.** This 
contrasts with rates for nosocomial 
infection in general pediatric wards 
that range from 2% to 5%.°” We have 
previously published data that demon- 
strate major differences among differ- 
ent types of ICUs with regard to sites, 
bacteriology, outcome, and the ac- 
quisition status of infection.’ Based on 
our previously published experiences, 
the pediatric intensive care unit 
(PICU) assumes an intermediate posi- 
tion with regard to risks of infection. 
Although infection is commonly dem- 
onstrated, most infections appear to 
be community rather than nosocomi- 
ally acquired, and they are associated 
with less mortality than is typically 
seen in adult medical/surgical ICUs.’ 
The following study reviews all infec- 
tions that occurred in a PICU during 
1982 through 1984, with regard to ori- 
gin of infection, outcome status, and 
sites and pathogens implicated. We are 
aware of no similar investigations in 
the literature. The results contrast 
somewhat with the information availa- 
ble from neonatal ICUs. An awareness 
of these data may permit similar insti- 
tutions to devise strategies to reduce 
PICU-related morbidity and mortal- 
ity, and the data provide a yardstick 
against which other hospitals may 
gauge their own infection rates for 
quality-assurance purposes. 


SUBJECTS AND METHODS 


The Baystate Medical Center, Spring- 
field, Mass, is a 950-bed teaching commu- 
nity hospital affiliated with both the Tufts 
University School of Medicine, Boston, and 


the University of Massachusetts Medical 
School, Worcester. It is the second-largest 
treatment facility in the state and admits 
approximately 40 000 patients per year for 
a mean stay of seven or eight days. There 
are approximately 9000 pediatric and neo- 
natal admissions per year, of which about 
2700 represent general pediatric medical/ 
surgical patients. Five critical care areas 
comprise 62 beds (6.5% of total). The PICU 
contains six beds (9.7% of total critical care 
beds). Following are the criteria for admis- 
sion into the PICU: (a) severe upper or 
lower respiratory tract distress demon- 
strated by abnormal blood gas levels, in- 
creasing oxygen requirements, apnea, or 
an altered level of consciousness; (b) cardiac 
insufficiency or arrhythmias requiring 
close or precise monitoring; (c) suspected 
intracranial disease requiring careful moni- 
toring; (d) significant alterations of fluid, 
electrolyte, acid-base, temperature, or co- 
agulation status; (e) other conditions, in- 
cluding the postoperative state, in which 
the preceding signs may be present or 
when organ functional disturbance is con- 
sidered life threatening. With regard to 
age, all children under 15 years of age and 
all neonates after hospital discharge are 
candidates for PICU admission. 

Methods for obtaining data have been 
previously described”* and are summarized 
as follows. During the study period, 
trained infection-control personnel pro- 
spectively surveyed all critical care areas 
on a daily basis and documented infections 
by employing criteria based on those from 
the Centers for Disease Control, Atlanta.’ 
Infection data were obtained from patient 
charts, radiology reports, and results of 
microbiology studies. Infections for all crit- 
ical care areas were assessed over the same 
time period. Usual demographic character- 
istics were recorded. Additionally, sites of 
infection, documented pathogens, infection 
acquisition status, and outcome from infec- 
tion were documented. Infections were tab- 
ulated as community acquired if infection 
was manifested within 48 hours of hospi- 
talization. A PICU-acquired infection was 
defined as occurring if patients developed 
infection 48 hours or more after arriving in 
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No. (%) of No. (%) ICU Community ICU Community 

ICU Type Admissions of Beds Total Acquired 
Medical/surgical 5189 (36.1) 22 (35.5) 1217 (66.1) 581 (68.3) 463 (59.8) 
Coronary 5017 (34.9) 16 (25.8) 236 (12.8) 70 (10.7) 131 (16.9) 4.7 1.8 2.6 
Pediatric 965 (6.8) 6 (9.7) 221 (12.0) 60 (7.1) 155 (20.0) 22.9 6.2 16.1 
Neonatal 1848 (12.9) 14 (22.6) 152 (8.3) 109 (13.0) 25 (3.2) 8.4 5.9 13 
Cardiac 

surgery 1341 (9.3) 4 (6.5) 14 (0.8) 10 (1) 0 (0) 1.0 0.8 0 
Total 14360 (100) 62 (100) 1840 (100) 830 (100) 774 (100) 12.8§ 5.8§ 5.8§ 















*ICU indicates intensive care unit. 

tNumber of infections/number of ICU admissions. 

includes 236 non—-ICU-acquired nosocomial infections not displayed in Table. 
§Average among units. 
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Respiratory Genitourinary Primary Central 
Pathogen Tract Tract Bloodstream Nervous System Cutaneous Other Total 
Staphylococcus aureus 8 (15.1) 6 (13.0) 0 (0) 1 (1.8) 8 (53.3) 4 (8.3) 27 (12.2) 
Haemophilus influenzae 3 (5.7) 1 (22) O (0) 19 (33.9) 1 (6.2) 15 (31.3) 39 (17.6) 
Proteus species 0 (0) 2 (4.3) O (0) 1 (1.8) O (0) O (0) 3 (1.3) 
Escherichia coli 1 (1.7) 18 (39.1) 2 (66.7) 1 (1.8) O (0) O (0) 22 (9.9) 
Klebsiella-Enterobacter-Serratia 6 (11.3) 7 (15.2) 0 (0) 0 (0) 1 (6.7) O (0) 14 (6.3) 
Pseudomonas aeruginosa 3 (5.7) 2 (4.3) 0 (0) 0 (0) 0 (0) 3 (6.3) 8 (3.6) 
Candida species 0 (0) 5 (10.9) 0 (0) O (0) 0 (0) 1 (2.0) 6 (2.7) 
Other 8 (15.1) 5 (6.5) 1 (33.3) 27 (48.2) 3 (20.0) 15 (35.7) 59 (26.6) 
No culture 7 (13.2) 0 (0) 0 (0) 1 (1.8) 2 (13.3) 3 (3.6) 13 (5.8) 
No pathogen 17 (32.1) O (0) 0 (0) 6 (10.7) 0 (0) 5 (10.4) 28 (12.6) 
Total 53 (23.9) 46 (20.8) 3 (1.3) 56 (25.3) 15 (6.9) 48 (21.8) 221 (100) 
























*Percent of total isolates. 


the unit. All other hospital-acquired infec- 
tions were defined as nosocomial. 

Criteria employed for the diagnosis of 
infection have also been previously pub- 
lished’? and are summarized as follows. (1) 
Lower respiratory tract infections were 
identified by the presence of purulent 
sputum, fever, and cough plus a chest 
roentgenogram demonstrating new infil- 
trates consistent with pneumonia. (2) Uri- 
nary tract infections required the dem- 
onstration of significant bacteriuria, 
regardless of symptoms. (3) Meningitis re- 
quired a positive cerebral spinal fluid 
culture or Gram’s stain. (4) Most cutaneous 
sites (eg, cellulitis and erysipelas) were 
diagnosed by clinical criteria. (5) Bactere- 
mias required the presence of the same 
organism in at least two separate blood 
cultures. All infected patients were fol- 
lowed up until either death or hospital 
discharge to determine their outcome sta- 
tus (ie, lived to hospital discharge, died in 
PICU, or died after PICU discharge). The 
total number of PICU and other critical 
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care area admissions was obtained from 
logbooks maintained by the department of 
pediatrics or specific critical care areas and 
was used to determine denominator data 
for infection rates. 

Information for each episode of infection 
was entered into a computer file for later 
statistical analysis. Because the objective 
of the study was to analyze data that were 
nominally scaled, x? methods for contin- 
gency tables were employed. Tables were 
further analyzed using Tukey-Freeman 
standardized residuals.” These were em- 
ployed to locate differences among infec- 
tions displaying a particular characteristic. 
The computations were performed using a 
BMDP statistical computer package." Be- 
cause the only statistical test utilized was 
the x” test of homogeneity of proportions, 
only P values are reported. 


RESULTS 


Nine hundred sixty-five patients 
were treated in the PICU during the 





study period. The mortality for all 
patients was 3.4% (33 deaths). Two 
hundred twenty-one infections oc- 
curred in 180 infected patients. Table 1 
denotes basic rates of infection and 
patient characteristics in the PICU 
and compares them with the other 
critical care areas that were studied. 
Rates of infection in the PICU were 
23% and 6% for total and PICU-ac- 
quired infections, respectively. When 
compared with other ICUs within our 
hospital, the PICU accounted for 12% 
of the total number of infections and 
7% of those infections acquired within 
all critical care areas. One hundred 
fifty-five (70.1%) and 60 (20.1%) of the 
221 total infections were community 
and PICU acquired, respectively. Ta- 
ble 2 categorizes all infections by site 
and pathogen. Infections of the central 
nervous system (n= 56), lower respira- 
tory tract (n=53), and genitourinary 
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Outcome Status, No. (%) of Patients 


i es 
= Community acquired 
PICU acquired 


119 (90.2) 
35 (83.3) 

6 (100) 
160 (88.9) 


35 (79.5) 
37 (92.5) 

1 (100) 
45 (91.8) 
10 (83.3) 
31 (94.0) 
159 (89.9) 
*PICU indicates pediatric intensive care unit. 


tx2=2.27; df=2; and P=.32. 
ty?=6.45; df=7; and P=.49. 


Central nervous system 
Cutaneous 


tract (n=46) composed 70.1% of all 
infections. Haemophilus influenzae 
(n=39) was the single most commonly 
isolated organism, with Staphylococ- 
cus aureus (n=27) and Escherichia 
coli (n= 22) seen next most frequently. 
With regard to PICU-acquired infec- 
tions, S aureus (20%), Klebsiella-En- 
terobacter-Serratia (18.3%), and E coli 
(15%) were most commonly noted. To- 
gether these organisms constituted 
53.3% of all PIC U-acquired infections. 
When compared with other ICUs that 
were studied, more patients in the 
PICU had infections with H influ- 
enzae (P<.001) and fewer were 
infected with Candida, E coli, and 
Pseudomonas aeruginosa (P<.001). 
Thirteen infections (5.9%) were not 
cultured, and 28 (12.7%) demonstrated 
no pathogens. 

Twenty infected patients (11.1%) 
died while in the PICU. This rate is 
statistically higher than the rate in 
those patients who remained unin- 
fected (P<.05). No patients with infec- 
tions died after discharge from the 
PICU. Table 3 presents patient out- 
come status compared with both the 
infection acquisition status and the 
site of infection. For those individuals 
who had more than a single infection, 
grouping was tabulated by the first 
infection that was identified. Infec- 
tions of the respiratory tract were 
associated with a mortality of 20.5%; 
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Died 
in PICU 


Died 
After PICU 


13 (9.8) 
7 (16.7) 
0 (0) 

20 (11.1) 


132 (73.3) 
42 (23.3) 
6 (3.4) 
180 (100) 


9 (20.5) 
3 (7.5) 
0 (0) 

4 (8.2) 
2 (16.7) 
3 (6.0) 
21 (11.1) 


44 (24.4) 
40 (22.2) 
1 (0.5) 
49 (27.2) 
12 (6.7) 
34 (18.9) 
180 (100) 





all other sites were noted to have 
higher percentages of survivorship. 
However, this difference was not sta- 
tistically significant (P=.49). Nota- 
bly, infections of the central nervous 
system were associated with a mor- 
tality of only 8.2%. Infections acquired 
within the PICU were associated with 
an overall mortality of 16.7%, which 
was higher but not significantly differ- 
ent from that seen in community-ac- 
quired infections (P =.32). 


COMMENT 


Pediatric intensive care units have 
been less well studied than those that 
care for neonates. The reasons for this 
are unclear, but may reflect both the 
availability of fewer PIC Us for study 
and a wider diversity of patients. Re- 
cent data that have been published 
regarding PICUs have dealt with is- 
sues related primarily to severity of 
illness of patients and factors influenc- 
ing outcome,”™ the control of infection 
in PICUs,”” and ethical issues.” 

This prospective observational 
study depicts the epidemiology and 
importance of infections in patients in 
a busy PICU housed within a major 
university-affiliated hospital. We are 
aware of no previous data that have 
addressed this issue in units that pro- 
vide critical care for patients beyond 
the neonatal age group. Our data 
clearly demonstrate a lower likelihood 
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for both ICU-acquired infection and 
death from ICU-acquired infection 
than that seen in most adult medical/ 
surgical and neonatal ICUs.**’* Un- 
fortunately, it was impossible to make 
an adequate comparison of the severity 
of illness among these groups. Of inter- 
est, however, is the fact that the mor- 
tality observed in our neonatal ICU is 
similar to that noted in our PICU.’ 
Our PICU accounts for only 6.8% of 
total critical care area admissions and 
9.7% of total beds. Yet it accounted for 
22.9% of the total documented infec- 
tions, approximately two thirds of 
which were community acquired. The 
PICU accounted for only 7.1% of all 
ICU-acquired infections, a number in 
keeping with expectations based on 
the percentage of total beds and pa- 
tient admissions. The mortality of 
11.1% was significantly lower than that 
seen in our medical/surgical unit, 
where approximately 30% of infected 
patients died while in that unit and an 
additional 6% died after discharge.’ 
This rate was also only approximately 
one half of that seen in our coronary 
care unit.* The apparently higher like- 
lihood of death in patients with lower 
respiratory tract infections is in keep- 
ing with data from other age groups.” 
The 11.1% mortality in these infected 
patients compares with an overall mor- 
tality of 3.4% during this study period 
and indicates that infected patients 
may have a 300% higher likelihood of 
dying than their uninfected counter- 
parts. It remains unclear, however, 
whether mortality in infected patients 
reflects causality, or merely identifies 
a more severely ill group of individu- 
als. . 
Our data contrast somewhat wit 
those generated from studies of neo- 
natal ICUs and document the need for 
further studies within an older pedi- 
atric population of critically ill pa- 
tients. Wenzel and colleagues,’ in a 
statewide investigation of infections of 
different types of ICUs, demonstrated 
a mean rate of neonatal ICU infection 
of 8.0% among the three units sur- 
veyed. This is in keeping with our own 
data. Other studies have demon- 
strated overall neonatal IC U—acquired 
infection rates of up to 24% to 30%,” 
a number substantially higher than 
that observed in our PICU. Mortality 
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from nosocomial infections in neonates 
may reach 33%," a rate also much 
higher than we noted. That mortality 
can be adversely affected by nosoco- 
mial infection” is substantiated by the 
data that we presented. However, with 
regard to this issue, we stress that we 
have not attempted to prove causality 
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but rather only association. 

Many patients within a PICU are 
infected, mostly with community-ac- 
quired infections. Outcome is gener- 
ally better than that anticipated in 
neonatal ICUs. However, infection 
continues to be associated with in- 
creased mortality when compared 
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with those patients who remain unin- 
fected. An appreciation of the data 
presented herein should allow other 
similar hospitals to gauge their own 
infection status for quality assessment 


purposes. 
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King’s Syndrome With Malignant Hyperthermia 


Potential Outpatient Risks 


Andrea J. Steenson, MD, Richard D. Torkelson, MD 


èe King’s syndrome is a sporadic ge- 
netic syndrome exhibiting characteristic 
facial features, short stature, and sub- 
clinical myopathy. Affected individuals 
are susceptible to malignant hyperther- 
mia (MH) induced by anesthesia, stress, 
or trauma. The incidence of King’s syn- 
drome is uncertain as all reported cases 
were first recognized following an epi- 
sode of MH. We report a case of King’s 
syndrome without the cryptorchidism 
and pectus carinatum associated with 
the syndrome. King’s syndrome’s possi- 
ble link to Noonan’s syndrome is dis- 
cussed herein, and the diagnosis and 
management of MH are briefly reviewed. 
We recommend evaluation for MH sus- 
ceptibility in all patients with clinical 
signs consistent with King’s syndrome 
and in their family members prior to 
anesthesia. 

(AJDC 1987 5;141:271-273) 


Kines syndrome (KS) is a sporadic 
genetic syndrome characterized 
by short stature, low-set ears, malar 
hypoplasia, micrognathia, kyphosco- 
liosis, pectus carinatum, cryptorchid- 
ism, and slowly progressive myopathy 
with contractures. Variable ptosis and 
down-slanting palpebral fissures have 
also been reported. All reported cases 
were identified following an episode of 
malignant hyperthermia (MH); most 
of the episodes had a fatal outcome. 
We report herein a patient in whom 
KS was identified following a nonfatal 
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MH episode that occurred during a 
procedure now routinely performed in 
the outpatient setting. The pectus 
carinatum and cryptorchidism previ- 
ously felt to be characteristic of the 
syndrome are absent in this patient. A 
review of reported cases and a dis- 
cussion of MH are included in this 
report. 


PATIENT REPORT 


The patient was admitted at age 13 years 
to the University of Nebraska Medical Cen- 
ter, Omaha, for evaluation of atypical ab- 
sence epilepsy. He was the firstborn of 
dizygotic twins delivered vaginally at 34 
weeks’ gestational age, at which time he 
weighed 2.1 kg and was 44.5 cm long (tenth 
and 25th percentiles for gestational age, 
respectively). Neonatal complications in- 
cluded a subarachnoid hemorrhage, per- 
sistent hypocalcemia, and hyperbilirubi- 
nemia. Gross motor, speech, and cognitive 
delays were evident from early childhood. 
At age 6 years, he underwent uncompli- 
cated Achilles tendon lengthening for con- 
tractures under general anesthesia. Epi- 
leptic episodes began at age 7 years. There 
was no family medical history of anesthetic 
complications or neuromuscular diseases. 

The patient’s height and weight were 
both below the third percentile, and his 
head circumference was at the 50th percen- 
tile. The patient was aphasic and hyperac- 
tive. Mild dysmorphic features included 
low-set ears and malar hypoplasia (Figure). 
There was no pectus carinatum, though 
thoracolumbar scoliosis was present. Re- 
sults of cardiac examination were normal. 
The testes were descended bilaterally. He 
had facial diplegia, mild diffuse hyper- 
reflexia, and hypertonicity without weak- 
ness. A fine intention tremor was present. 

The patient was to undergo cranial com- 
puted tomography with general anesthesia 
using thiopental sodium and halothane. 
With the administration of succinylcholine 
chloride, he became rigid and the proce- 
dure was stopped. The highest body tem- 


perature recorded was 37°C. Immediately 
after the episode, the serum level of crea- 
tine phosphokinase (CPK) was 243 U/L 
(normal value, <100 U/L), rising to 
3744 U/L ten hours later. There was no 
myoglobinuria. He was later readmitted for 
a biopsy of the quadriceps femoris muscle 
to confirm the diagnosis of MH. The CPK 
value on readmission was 115 U/L. After 
premedication with oral dantrolene so- 
dium, the biopsy was performed using ni- 
trous oxide and local procaine anesthesia. 
Fresh muscle biopsy specimens demon- 
strated increased contracture on exposure 
to halothane, consistent with MH suscepti- 
bility. Muscle histologic examination dem- 
onstrated a predominance of type 2 fibers. 

At age 15 years, the patient remains 
ambulatory despite increasing contrac- 
tures at the hips and knees and the recent 
onset of paroxysmal kinesogenic choreo- 
athetosis. The CPK levels of immediate 
family members are normal. 


COMMENT 


King’s syndrome was first de- 
scribed’ in 1973 in a subgroup of pa- 
tients with MH susceptibility. Those 
four young male patients had a slowly 
progressive myopathy, short stature, 
early thoracic kyphoscoliosis and lum- 
bar lordosis, cryptorchidism, down- 
slanting palpebral fissures, low-set 
ears, variable ptosis and contractures, 
malar and mandibular hypoplasia, and 
pectus carinatum. A characteristic 
female and several male patients meet- 
ing the criteria have been described in 
detail.” The myopathy in KS is often 
subclinical or expressed by delayed 
motor milestones. Intelligence is usu- 
ally normal. The children have post- 
natal onset of growth retardation, all 
being less than the tenth percentile in 
height by school age. To date, the sev- 
eral reported cases of KS have been as- 
certained following an episode of MH, 
so the incidence of KS, or the incidence 
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Dysmorphic features in King's syndrome. Note low-set ears (left) and malar hypoplasia (right). 


of MH in KS, cannot be determined. 
Our patient displays many character- 
istics of KS, namely, facial dysmor- 
phia, short stature, and myopathy, but 
not cryptorchidism or pectus cari- 
natum. No family members appear to 
be affected, and, consistent with the 
findings of other investigators,*? KS 
appears to be sporadic. 

Because of phenotypic similarity, it 
has been proposed that KS might be a 
subset of Noonan’s syndrome.? The 
presence of contractures and typically 
average intelligence and the absence of 
heart defects reported in the patients 
with KS have been suggested as a 
means to differentiate between KS and 
Noonan’s syndrome.* Screening of a 
population of patients with Noonan’s 
syndrome did not show MH suscepti- 
bility, though one child with a concomi- 
tant myopathy was found to have ele- 
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vated CPK values. There has been one 
report’ of MH in a patient with typical 
Noonan’s syndrome, including mild 
mental retardation and a heart defect. 
The distinctness of KS from the het- 
erogeneity of Noonan’s syndrome re- 
mains unclear. 

Malignant hyperthermia is a meta- 
bolic syndrome involving primarily 
skeletal muscle that is induced in ge- 
netically susceptible individuals most 
frequently by the administration of 
volatile anesthetics and/or nonde- 
polarizing muscle relaxants, most 
often halothane and succinylcholine. 
Some local anesthetics have been im- 
plicated. The anesthetic-induced epi- 
sodes occur in ratios of 1:15000 and 
1:50 000 in children and adults, respec- 
tively. One half of patients with MH 
have had surgery without complica- 
tions before their MH episode.’ 


“Awake episodes” induced by trauma 
and physical or emotional stress have 
been reported.*® 

Recognition of patients at risk for 
MH is especially important because of 
increasing emphasis on outpatient 
procedures. Identifying patients ge- 
netically at risk is difficult as only one 
third of MH patients have a positive 
family history for anesthetic complica- 
tions,” although half of all patients 
with MH have an autosomal-dominant 
form of mild or subclinical myopathy 
diagnosed after the MH episode.’ One 
third of MH patients report nonspe- 
cific musculoskeletal complaints in- 
cluding ptosis, strabismus, weakness, 
cramping, or hernias. Malignant hy- 
perthermia is also seen in certain 
myopathies, including myotonia con- 
genita, central core disease, and pseu- 
dohypertrophic muscular dystrophy 
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(Duchenne type). An increased inci- 
dence of sudden death in MH-suscepti- 
ble families has also been reported.” 
The children noted with KS are likely 
only a small subset of MH-susceptible 
patients but are important because 
they can be identified early by their 
facial characteristics and short stat- 
ure. Family members with elevated 
CPK values should be considered at 
risk for MH. 

The characteristics of an anesthetic- 
induced MH episode include masse- 
teric spasm associated with tachycar- 
dia, arrhythmias, metabolic acidosis, 
hypoxia, and hyperpnea. The body 
temperature may increase 1°C every 
five minutes.’ Limb muscle rigidity 
occurs in 80% of patients.” Late com- 
plications include rhabdomyolysis, hy- 
perkalemia, disseminated intravascu- 
lar coagulation, and myoglobinuria 
with secondary renal failure. Awake 
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episodes have been characterized by 
hyperthermia, severe cramping, 
stiffness, tachycardia, and hyper- 
pnea.**® An MH episode is fatal in 20% 
to 40% of patients.” 

Specific treatment for MH is availa- 
ble with the intravenous administra- 
tion of dantrolene sodium, a hydantoin 
analogue. Prompt recognition and 
treatment almost ensures survival. 
Dantrolene is also used for prophy- 
laxis, given orally one to two days 
before scheduled surgical procedures’ 
or intravenously immediately before 
induction.” Side effects of dantrolene 
include dizziness, disequilibrium, 
weakness, and ptosis. Hepatic injury 
has been reported only in long-term 
dantrolene administration.”” 

Evaluation of MH susceptibility 
should be done in suspected aborted 
cases and family members if the pro- 
band is positive. Serial CPK values 


References 


with the Noonan syndrome using serum creati- 
nine phosphokinase levels. J Pediatr 1975;86: 
412-415, 

6. Willner J: Malignant hyperthermia. Pediatr 
Ann 1984;13:128-134. 

7. Nelson TE, Flewellen EH: The malignant 
hyperthermia syndrome. N Engl J Med 1983;309: 
416-418. 

8. Gronert GA, Thompson RL, Onofrio BM: 
Human malignant hyperthermia: Awake epi- 
sodes and correction by dantrolene. Anesth An- 
alg 1980;59:377-378. 

9. Jardon OM: Physiologic stress, heat stroke, 
malignant hyperthermia: A perspective. Milit 
Med 1982;147:8-14. 


In Other AMA Journals 


should be obtained. If elevated, the 
values could correlate closely to 100% 
with MH susceptibility in known sus- 
ceptible families.” If the values are 
normal, a muscle biopsy should be 
considered as only 80% of MH-suscep- 
tible individuals have elevated CPK 
values.” On muscle biopsy, isolated 
living muscle is exposed to halothane 
and/or caffeine in fixed concentra- 
tions. Malignant hyperthermia-—sus- 
ceptible muscle has increased contrac- 
tion sensitivity to these two drugs. 
False-negative testing has occurred in 
patients with a known MH crisis. The 
testing is unreliable before 10 years of 
age.” Potential diagnostic tests in- 
clude platelet adenosine triphosphate 
depletion assays and calcium uptake 
studies in muscle, but these tests cur- 
rently lack clinical support.” 
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Herpes Simplex Virus Infection of the 
Neonatal Respiratory Tract 


Richard D. Andersen, MD 


è Three patients with neonatal herpes 
simplex virus (HSV) infection with upper 
or lower respiratory tract involvement 
are described. In all three patients, fever 
and respiratory tract symptoms were the 
presenting features and occurred in the 
absence of mucocutaneous lesions or 
maternal history of HSV infection. In 
none of the children was HSV infection 
considered likely at the time viral cul- 
tures were obtained. These patients 
demonstrate the need for consideration 
of HSV in the evaluation of neonatal 
respiratory tract disease, particularly if 
it is accompanied by fever and presents 
after the first several days of life. 

(AJDC 1987;141:274-276) 


eonatal infection with herpes sim- 
plex virus (HSV) may produce a 
variety of patterns of clinical disease.' 
While certain newborns experience 
HSV disease restricted to the skin, 
eyes, and mucous membranes, others 
have predominantly central nervous 
system disease or widespread visceral 
dissemination. The availability of ef- 
fective antiviral therapy’ and lack of 
cutaneous vesicles in many such pa- 
tients’ necessitate a high index of sus- 
picion and early diagnostic efforts in 
widely varying clinical settings. 
Since the oral cavity is believed to be 
a common route of acquisition of na- 
tally acquired HSV infection, upper 
respiratory tract colonization is pre- 
sumably common and may precede 
hematogenous dissemination. Despite 
this likely mode of acquisition and the 
known tropism of certain other her- 
pesviruses for respiratory epithe- 
lium,*® neonatal HSV disease with a 
predominance of respiratory tract 
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findings has not been widely reported. 
Recently, Greene et al® described the 
first (to our knowledge) patient with 
primary neonatal HSV pneumonitis 
without accompanying dissemination. 
The patients described in this report 
further demonstrate the potential for 
HSV to cause neonatal respiratory 
tract disease and illustrate an impor- 
tant spectrum of clinical circum- 
stances in which HSV must be a diag- 
nostic consideration. 


PATIENT REPORTS 


PATIENT 1.—A 4-day-old male infant was 
admitted to a private hospital in Denver 
because of fever and decreased feeding. 
The infant weighed 2550 g at birth. He was 
born to a 26-year-old gravida 2, para 1 
mother whose pregnancy was complicated 
only by mild vaginal discharge in the third 
trimester. Results of physical examination 
at birth were unremarkable, but indirect 
hyperbilirubinemia developed in the child 
on the second day of life (total bilirubin 
concentration, 11.8 mg/dL [202 ymol/L)). 
He was discharged on the third day of life, 
breast-feeding and clinically well. Hyper- 
bilirubinemia accompanied by a positive 
indirect Coombs’ test persisted and was 
presumed to be due to ABO incompatibil- 
ity. The infant returned to the hospital the 
following day with fever, poor feeding, and 
increasing jaundice and was admitted for 
evaluation. Physical examination revealed 
a mildly irritable child with a temperature 
of 38.6°C and a respiratory rate of 50/min. 
Cutaneous and scleral icterus was noted. 
Results of the remainder of the physical 
examination were unremarkable. 

Results of admission laboratory studies 
were as follows: white blood cell (WBC) 
count, 12 700/mm? (12.7 x 10°/L), with 56% 
(0.56) neutrophils, 15% (0.15) band forms, 
and 22% (0.22) lymphocytes; hematocrit, 
35.8% (0.36); total bilirubin concentration, 
16.0 mg/dL (274 wmol/L); and aspartate 
aminotransferase (AST) level, 38 U/L. Re- 
sults of a lumbar puncture and a chest 
roentgenogram were unremarkable, and 


bacterial cultures of the blood, cerebro- 
spinal fluid (CSF), and urine were without 
growth. Parenteral ampicillin sodium and 
kanamycin sulfate therapy was begun after 
these cultures were obtained and was dis- 
continued 48 hours later when bacterial cul- 
tures were negative. Phototherapy was in- 
stituted because of the hyperbilirubinemia. 

On the fifth day of life, multiple ul- 
cerative lesions in the posterior pharynx 
were noted, and the infant was noted to 
have a hoarse cry. Viral cultures of the 
throat, urine, and rectum were obtained. 
By the third hospital day, the temperature 
and respiratory rate were normal, the 
complete WBC count was 3600/mm’ 
(3.6 x 10°/L) (differential not obtained), and 
the total bilirubin concentration was 
9.8 mg/dL (168 pmol/L). On the fourth 
hospital day, the child appeared clinically 
well. Jaundice and pharyngeal ulcerations 
were diminished. The complete WBC count 
was 7900/mm? (7.9 x 10°/L) with 80% (0.80) 
lymphocytes. The infant was discharged 
with viral culture results pending. 

The following day, the viral throat cul- 
ture was reported to be positive for HSV, 
subsequently confirmed as type 1 at the 
Centers for Disease Control, Atlanta. A 
maternal vaginal culture and nasopha- 
ryngeal swabs of the parents and siblings 
were negative for viruses, as were initial 
viral cultures of the patient’s urine and 
rectum. Results of physical examinations 
were normal on days 10 and 15 of life. A 
throat swab from the infant on day 10 of life 
(day 5 of illness) again grew HSV, and a 
subsequent throat culture (day 18) was neg- 
ative. Attending physicians elected to fol- 
low the patient without employing sys- 
temic antiviral therapy. Results of ophthal- 
mologic examinations initially and at 4 
months of age were normal. Developmental 
assessments and neurologic examinations 
at 2 and 4 months of age revealed no abnor- 
malities. 

PATIENT 2.—A 3490-g female infant was 
born at a private hospital in Denver to a 21- 
year-old gravida 3, para 1 mother following 
an uncomplicated term pregnancy and un- 
remarkable labor and delivery. Apgar 
scores were 5 and 9 at one and five minutes, 
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espectively, but the infant was noted to be 
achypneic. A chest roentgenogram re- 
ealed virtual opacification of both lung 
ields. The rapid resolution of these clinical 
nd radiologic findings over the ensuing 24 
lours suggested aspiration of amniotic 
luid. 

The infant began oral feedings on the 
econd day of life and was clinically well 
intil the fifth day of life, when a tempera- 
ure of 39.2°C and mild tachypnea oc- 
urred. A chest roentgenogram revealed 
liffuse bilateral pneumonitis (Figure). The 
omplete WBC count was 10600/mm* 
10.6 x 10°/L), with 47% (0.47) neutrophils, 
7% (0.17) band forms, 25% (0.25) lympho- 
ytes, and the remainder unspecified. Bac- 
erial cultures of the blood, urine, and CSF 
ibtained at this time were negative. 

Parenteral ampicillin sodium and gen- 
amicin sulfate therapy was begun. Viral 
‘ultures of the throat, urine, and tracheal 
ispirate (immediately following endo- 
racheal intubation) were obtained. Two 
lays later, the respiratory symptoms were 
inchanged, and the initial tracheal aspirate 
sulture grew HSV (subsequently con- 
‘irmed as type 2 by the Centers for Disease 
Control). Urine and throat viral cultures 
remained negative. When the culture re- 
sults became known, lumbar puncture was 
performed. Results of a CSF examination 
were unremarkable, and serum liver en- 
tyme concentrations remained normal 
‘throughout hospitalization. Viral cultures 
of the CSF, peripheral blood, and buffy coat 
were negative. The infant was enrolled in 
the National Antiviral Collaborative Study 
ind received intravenous vidarabine, 30 
ng/kg/d, for ten days. The fever remitted 
»ver the ensuing three days, and the pa- 
tient became clinically normal. Serial chest 
roentgenograms demonstrated diminish- 
ng infiltrates, with faint residual pneu- 
nonitis at the time of discharge (day 18 of 
ife). 

Results of physical examination, includ- 
ng ophthalmologic evaluation, were en- 
tirely normal at discharge. At 3 months of 
age, the child was thriving, was develop- 
mentally normal, and had normal results of 
an ophthalmologic examination. 

PATIENT 3.—A 3270-g male infant was 
porn at a private hospital in central Iowa to 
a gravida 1, para 1 mother. Condylomata 
accuminata had been noted and treated in 
the third trimester. Her pregnancy, labor, 
and delivery were otherwise unremark- 
able. The infant was normal at delivery, 
with Apgar scores of 9 and 9 at one and five 
minutes, respectively, and experienced no 
difficulty the first three days of life. Shortly 
after discharge on the fourth day of life, a 
hoarse cry and poor feeding were noted. 
The child was hospitalized, and physical 
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examination revealed pharyngeal ulcera- 
tion with purulence, mild stridor, and a 
temperature of 39°C. Over the ensuing 24 
hours, increasing stridor and respiratory 
distress were noted, necessitating endo- 
tracheal intubation. 

On the fifth day of life, the patient was 
transferred to another hospital, where his 
respiratory status stabilized, and he was 
quickly weaned from the ventilator and 
extubated. On the sixth and seventh days of 
life, viral cultures of the throat, rectum, 
and oropharynx were obtained. Labora- 
tory examination on arrival at the second 
hospital revealed a complete WBC count of 
9300/mm? (9.3x10°/L), with 5% (0.05) 
bands and 57% (0.57) neutrophils; hema- 
tocrit, 42% (0.42); and AST level, 158 U/L. 
From the sixth to ninth days of life he 
appeared clinically stable but remained 
febrile to 38°C to 39°C. On day 9, cultures of 
the throat and urine were reported to be 
positive for HSV (subsequently shown to 
be type 2). The AST level was remeasured 
and was found to be 15000 U/L, and the 
patient was transferred to the University 
of Iowa Hospitals and Clinics, Iowa City, 
for antiviral therapy. Physical examination 
on arrival revealed a mottled, ill-appearing 
infant with oozing venipuncture sites and 
massive hepatomegaly. The infant was en- 
rolled in the National Antiviral Collab- 
orative Study and received intravenous 
acyclovir sodium, 30 mg/kg/d. Laboratory 
studies at this time revealed the following 
values: complete WBC count, 19500/mm* 
(19.5 x10°/L), with 4% (0.04) bands, 52% 
(0.52) segmented cells, 38% (0.38) lympho- 
cytes, 1% (0.01) reactive lymphocytes, and 
5% (0.05) monocytes; prothrombin time, 
100 s; prothrombin thromboplastin time, 
150 s; fibrinogen, 15 mg/dL (0.15 g/L); and 
AST level, 23000 U/L. A chest roent- 
genogram revealed bilateral diffuse infil- 
trates. Despite vigorous supportive care 
and antiviral therapy, the patient died 36 
hours after the transfer. 

Postmortem examination by both histol- 
ogy and culture revealed adrenal necrosis 
and diffuse herpetic involvement of the 
liver, spleen, and lungs, with hemorrhagic 
changes of the gastrointestinal tract and 
pericardium. Cerebral edema, ascites, and 
pulmonary edema were noted. Cultures of 
CSF obtained after death grew HSV after 
six days, but no histologic evidence of HSV 
in the brain was present. 


COMMENT 


These case histories illustrate that 
HSV infection of the neonatal respira- 
tory tract may be limited to the upper 
respiratory tract and that HSV pneu- 
monitis may or may not reflect wide- 
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Chest roentgenogram of patient 2 shows 
bilateral pneumonitis on day 5 of life. 


spread dissemination. In each case, 
respiratory tract symptoms predomi- 
nated early in the course ofillness. The 
clinical expression and course in each 


instance was probably strongly af- 


fected by differences in timing and 
mode of acquisition and perhaps by 
unknown immunologic factors. 

In patient 1, disease was manifested 
by fever, pharyngeal ulceration, and 
hoarseness, with no apparent lower 
respiratory tract involvement. Viral 
cultures were obtained when neonatal 
herpangina (enterovirus) was sus- 
pected.” No antiviral agent was em- 
ployed by the attending physicians þe- 
cause of the spontaneous improvement 
of the child’s condition. Reports pub- 
lished subsequent to this clinical en- 
counter suggested a disturbing fre- 
quency of neurologic sequelae in 
newborns believed to have HSV re- 
stricted to the skin, eyes, and mucous 
membranes.” Thus, it now appears 
prudent to use systemic antiviral ther- 
apy in the first month of life even in 
patients with resolving or superficial 
HSV disease. 

In the second child, HSV apparently 
caused substantial lower respiratory 
tract disease in the absence of con- 
comitant dissemination. Viral cultures 
were obtained in this instance because 
of suspicion of pneumonitis due to 
more common neonatal respiratory 
viruses. In the only other reported 
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instance of primary neonatal HSV 
pneumonitis without dissemination,‘ 
the diagnosis was not confirmed until 
the approximate time of death, and 
antiviral therapy was not instituted. 
Unlike our patient, no heavy amniotic 
fluid aspiration was evident at birth, 
and the outcome was fatal. Campbell 
et al’ also recently reported a neonatal 
HSV infection in which evidence of 
pneumonitis antedated all other clin- 
ical findings, though tracheal aspirate 
was not performed. Similarly, Mascola 
et al° recently described a newborn 
with apparent “wet lung disease” 
shortly after birth in whom fatal HSV 
pneumonitis subsequently developed. 
In the absence of lung tissue histologic 
examination and culture, the diagnosis 
of HSV pneumonitis in patient 2 must 
be presumptive rather than definitive. 
However, the positive tracheal aspi- 
rate culture for HSV, negative pharyn- 
geal culture, fever, and radiologic evi- 
dence of pneumonitis all strongly 
suggest an etiologic role. 

Patient 3 illustrates the potential for 
HSV dissemination from apparent up- 
per respiratory tract origin. Again, as 
with patient 1, a hoarse cry, fever, and 
marked pharyngeal ulceration were 
the initial findings. Pneumonitis was a 
late clinical manifestation and, as indi- 
cated by postmortem examination, 
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was less severe than the extensive 
hepatic necrosis. The temporal se- 
quence of symptoms suggests a hema- 
togenous seeding of pulmonary paren- 
chyma during dissemination rather 
than a direct extension of upper respi- 
ratory tract disease. 

More important than the specific or 
unusual features of these patients are 
the factors common to all three: (1) No 
maternal history of genital HSV infec- 
tion was present, which is now the case 
in over half of all neonatal HSV cases’ 
despite the continued predominance of 
type 2 strains. (2) None of these new- 
borns had skin vesicles, the presence 
of which might have led to earlier 
diagnosis and therapy. (3) In none of 
the infants was HSV considered the 
most likely cause, even when viral 
cultures were obtained first. (4) Fever 
appeared after an interval of well-be- 
ing in all the children and is a common 
feature of neonatal HSV infection. The 
high frequency of this finding in sys- 
temic neonatal HSV and enteroviral 
disease is especially noteworthy con- 
sidering that at least half of the neo- 
nates with bacterial sepsis have no 
fever.” 

Antiviral therapy with parenteral 
vidarabine is efficacious in the treat- 
ment of neonatal HSV infection.? Vis- 
ceral dissemination prior to therapy, 
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however, is associated with a poor out- 
come.*” In a large series of neonates 
with HSV infection, Whitley et al” 
found that the presence of pneumonitis 
was more predictive of a fatal outcome 
than any other organ system involve- 
ment. The fatal outcome of our third 
patient is consistent with these obser- 
vations, although diagnostic delay may 
have contributed to the poor outcome. 
The prompt resolution in patient 2, 
however, suggests that isolated HSV 
pneumonitis consequent to direct in- 
oculation may have less ominous impli- 
cations, particularly with prompt in- 
stitution of antiviral therapy. 

In conclusion, acquisition of HSV by 
a neonate may result in a variety of 
respiratory tract manifestations. 
Clinicians should be aware that within 
the spectrum of neonatal respiratory 
tract disease, HSV may be a pathogen 
and is likely to be diagnosed only when 
appropriate viral cultures are ob- 
tained. Neonatal fever accompanied 
by upper or lower respiratory tract 
symptoms should prompt considera- 
tion of HSV even in the absence of 
accompanying skin vesicles or mater- 
nal history of genital HSY disease. 
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Purpose.—This department is intended to share information concerning educational 
efforts in the broad field of pediatrics. We welcome studies on the following topics: 
undergraduate and graduate education in medicine and allied health occupations; continu- 
ing education of health professionals; education of patients and families; and health 
education for the general public, the community, and organizations that contribute to the 
promotion and improvement of the health of children. 


Editorial Comment.—This description of residency cooperatives vastly expands the 
horizon of possibilities for more systematic approaches to residency training. For 
example, this mechanism will make it possible to evaluate various educational tech- 
niques in a systematic way. Experimentation with new approaches to pedagogy could be 
facilitated. The educational community will observe with great interest the further 
development of Southern California endeavors that could serve as a model for the rest of 


the country.—B.S. 


Regional Residency Cooperatives 
Robert Adler, MD, Beverly C. Morgan, MD 


n an effort to increase communica- 
tion and exchange ideas, pediatric 
program directors in Southern Califor- 
nia have been meeting on a consistent 
basis since 1979. Communication pre- 
vious to that was on a superficial basis 
and only as needed. This contact usu- 
ally involved transfers of residents or 
arrangements for electives. It has be- 
come increasingly evident over the 
ensuing years that the pediatric pro- 
gram directors had worked in isolation 
within their own institutions without 
support groups of peers working in 
areas of mutual concern and interest. 
There was also a feeling of frustration 
based on the lack of explicit training in 
the area of education and on the fact 
that individuals assigned to direct res- 
idency programs had primary respon- 
sibility to other divisions and that the 
residency program was just one of 
many responsibilities. A potential 
source of support is program directors 
in other specialty areas within the 


Accepted for publication Sept 11, 1986. 

From the Department of Pediatrics, Univer- 
sity of Southern California School of Medicine, 
Los Angeles (Dr Adler); the Division of General 
Pediatrics, Childrens Hospital of Los Angeles 
(Dr Adler); and the Department of Pediatrics, 
University of California, Irvine (Dr Morgan). 

Reprint requests to Division of General Pedi- 
atrics, Childrens Hospital of Los Angeles, 4650 
Sunset Blvd, Los Angeles, CA 90027 (Dr Adler). 


AJDC—Vol 141, March 1987 


institution, but differences in educa- 
tional requirements and approaches to 
training can be so disparate as to limit 
their ability to be supportive. 

A general sense of competitiveness 
exists among pediatric institutions in 
the same geographic area, and, there- 
fore, this association was approached 
with some degree of wariness. How- 
ever, the relationship has flourished 
and has become a cooperative and 
positive force for all educational train- 
ing in the Southern California area.’ 
The recent formation of the National 
Association of Program Directors is a 
reflection of the perceived need for an 
organization dedicated to residency 
training. This report on our organiza- 
tion is an attempt to present a model 
that can be used in other geographic 
settings and to point out some of the 
issues and solutions that might serve 
as suggestions and models for regional 
and national organizations. 


METHODS 


One director acts as the coordinator and 
arranges meetings three or four times a 
year to which all program directors in the 
Southern California area are invited. Reg- 
ular meetings occur at the following times: 
(1) during the spring before the beginning 
of the academic year, (2) in September early 
in the intern recruitment process, (3) in 


winter after the match results are submit- 
ted, and (4) occasionally, one other time as 
needed. Meetings occur in the form of 
luncheons with an agenda that has been 
agreed on and distributed in advance. The 
meetings are held in different institutions 
and include tours of the host facilities. 
There are currently 12 members of this 
organization, covering programs from the 
University of California, San Diego, Medi- 
cal Center to the Valley Medical Center in 
Fresno, Calif. Meetings are most often held 
in the Los Angeles metropolitan area, and 
distance has precluded full participation by 
some programs, although the representa- 
tive from Valley Medical Center, which is 
approximately 240 miles from metropolitan 
Los Angeles, has been the most consistent 
participant. 


RESULTS 


Program directors have grown to 
know and trust one another, which has 
allowed rapid resolution of problems as 
they arise in programs. Problems re- 
lated to residency programs are dis- 
cussed along with suggested solutions 
that have been successful in other pro- 
grams. The meetings make it possible 
for the program directors to become 
informed about each other’s programs 
by direct communication rather than 
by rumor or hearsay as in the past. 
Any proposed changes that may im- 
pact on other programs are discussed, 
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so that directors have an opportunity 
to anticipate and respond to their own 
house staff, who may seek similar 
changes. The group has reviewed vari- 
ous institutional policies, with the re- 
sult that the directors are better pre- 
pared to present suggested changes to 
their respective administrations. Col- 
lective decisions are not made in areas 
suggestive of restraint of trade or that 
may be construed to violate federal 
antitrust law. 

One of the concrete results of these 
meetings has been a change in recruit- 
ment interview practices. Some of the 
programs had interviewed for post- 
graduate year (PGY)-1 positions only 
on specified recruitment days, while 
others had an open interview policy. 
The recruitment days were not coordi- 
nated, which made it difficult for non- 
local applicants to visit all desired pro- 
grams. Since the group was formed, 
the specified recruitment dates for the 
next academic year have been decided 
at the spring meeting. Each program 
chooses a different day within the 
same week, which enables an applicant 
to interview at several institutions 
with minimal disruption of his/her 
schedule. Programs with an open in- 
terview policy see more applicants 
during these recruitment weeks and 
can plan accordingly. 

An emphasis on increased recruit- 
ment of pediatric applicants to pro- 
grams in Southern California has led 
to a number of changes. Specific ac- 
tions, when appropriate, have been 
undertaken to minimize bad-mouthing 
of other institutions by hospital fac- 
ulties. A fair assessment of the posi- 
tive and negative aspects of each pro- 
gram is presented to the applicants, 
and the emphasis is on matching the 
applicant’s needs to the available pro- 
grams. A listing of all Southern Cali- 
fornia pediatric programs, directors, 
phone numbers, and interview ar- 
rangements, along with a map of loca- 
tions of the programs, is available to all 
applicants and was distributed to all 
pediatric chairpersons a number of 
years ago. All of the programs have 
experienced an increased number of 
applicants, and there is a general be- 
lief among the programs that these 
measures have been responsible for 
some of the increases. 
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Another result of these meetings 
has been a clarification of recruitment 
practices for PGY-2 and PGY-3 appli- 
cants. A specific deadline date has 
been established, at which time pro- 
grams and residents must formalize 
agreements for the following academic 
year. No new application from a pedi- 
atric resident in the Southern Califor- 
nia area is accepted after this deadline 
unless the applicant’s current program 
director has given permission to break 
the agreement. Another welcome re- 
sult of dealing with this issue has been 
the creation of a clearinghouse for 
PGY-2 and PGY-3 residency positions 
in the Southern California area. This 
office, initially provided by the local 
chapter of the American Academy of 
Pediatrics, maintains a list of all un- 
filled PGY-2 and PGY-3 positions in 
the Southern California area. An ap- 
plicant can call the office and obtain a 
list of all available positions. Also, an 
applicant seeking a position can leave 
his/her name with this office, and as 
openings occur, his/her name will be 
included in a list of available applicants 
given to program directors. 

Another change illustrative of this 
group’s accomplishments is in the area 
of resident participation during pedi- 
atric transports. Insurance coverage 
of residents who go on transports was 
surveyed, and recommendations for 
increased coverage have been pro- 
posed and accepted by many of the 
participating institutions.” 

Another direct outgrowth of the pro- 
gram directors’ meetings has been in- 
creased communication among the 
house staff. For the past three years, a 
workshop for the chief residents from 
the Southern California programs has 
been a successful and enthusiastically 
attended program. Each spring, all of 
the chief residents are invited to at- 
tend a half-day workshop cosponsored 
by the Los Angeles Pediatric Society 
and the American Academy of Pedi- 
atrics. Both the current chief resi- 
dents and the chief residents for the 
upcoming year are invited to partici- 
pate in this workshop. The workshops 
are led by the program directors, who 
cover some of the following topics: (1) 
chief residents’ roles in administra- 
tion, education, counseling, and career 
planning (residents’ and their own); (2) 


areas of mutual cooperation among the 
house staff; (8) setting up lines of com- 
munication for patient transfers; and 
(4) sharing of educational resources, 
including speakers and elective oppor- 
tunities. Another attempt to increase 
house staff interactions, which has not 
been successful, was the initiation of a 
welcome party for all new PGY-1 resi- 
dents in the Southern California train- 
ing programs. Because of the different 
beginning dates of internship, no more 
than 10% to 20% of the new interns 
could attend, although those who did 
felt it was a valuable opportunity to 
meet pediatric residents-in-training in 
other parts of the city. This might be 
more effective in a regional area where 
the starting date for all PGY-1 resi- 
dents is the same. 

The program directors have also 
benefited greatly from the discussion 
and exploration of such issues as 
health manpower, night call schedules, 
impact of intensive care unit rotations 
and other tertiary rotations on pedi- 
atric programs, house staff illness, 
maternity leave, resident agree- 
ments, benefits, and salary. Educa- 
tional issues are also discussed on a 
routine basis, and an increased num- 
ber of purely educational presenta- 
tions is planned for the future. An- 
other benefit of our group has been the 
ability to respond to issues related to 
postgraduate education, pediatric or 
otherwise, on a more uniform and con- 
certed basis as these issues arise in 
relation to local, state, or national is- 
sues. 


COMMENT 


It is hoped that other regional pedi- 
atric programs will find this a useful 
model to enhance their pediatric pro- 
grams through the sharing of issues, 
problems, and solutions. The estab- 
lishment of these associations can 
serve as an organizational role model 
that emphasizes the universality of 
important issues in pediatric educa- 
tion and not the differences among 
individual training programs. 
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Ihe Hansens know the ~ 
importance of safety... 


In every aspect of their lives, the 
Hansens are safety-conscious. And 
thanks to their pediatrician, they 
know the importance of safety in fever 
and pain medication. That’s why the 
Hansen children are always given 
TYLENOL® acetaminophen for fever 
and pain relief. 

The Hansens’ pediatrician 
explained that aspirin can cause a wide 
variety of adverse reactions} while 
TYLENOL has a low incidence of side 
effects. 
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Additionally, clinical studies have 
proven that, milligram for milligram, 
TYLENOL 1s as effective as aspirin in 
relieving both fever and pain. 

With a family motto of “safety 
first,” it’s no wonder the Hansens 
accept the recommendation to always 
use TYLENOL for fever and pain relief. 
Recommend TYLENOL for the safety 
of all patients in your practice. 


Available in alcohol-free Drops and Elixir, as well as 
Chewable or Swallowable Tablets 
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CONNAUGHT LABORATORIES, INC. 


INNOVATORS IN PEDIATRIC 
IMMUNOTECHNOLOGY 


Built on generations 
of research 


Founded on a tradition of research, 
Connaught Laboratories, Inc., a sub- 
sidiary of Connaught Laboratories, 
Ltd. Canada, continues to provide the 
pediatric community with state-of- 
the-art vaccines against childhood 
diseases. 


Today’s specialistin — 
vaccines and biologicals 


Connaught is the only company 
devoted exclusively to the research, 
production and distribution of vaccines 
and biological products. Connaught 
Biological Product Specialists provide 
current information about vaccines, 
pediatric medicine, immunology and 
other timely topics to health care 
professionals involved in the preven- 
tion of childhood diseases through 
vaccination. 











Tomorrows leader in 
pediatric protection 


Our commitment to pediatric medi- 
cine is far-reaching. Connaught 
Laboratories, through its research 
scientists, continues to work with 
others in the scientific community to 
discover and develop new immuno- 
technology to help prevent infectious 
diseases in future generations. 


(H ane NAUGHT 
LABORATORIES, INC. 


Specialist in vaccines 
and biologicals 
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The Use of Theophylline Clearance in 
Pediatric Status Asthmaticus 


I. Interpatient and Intrapatient Theophylline Clearance Variability 


Gerald B. Kolski, MD, PhD; Jacov Levy, MD; Robert Anolik, MD 


e A group of 167 pediatric asthmatics 
were followed up over four years, and 
their theophylline clearance values were 
recorded when they were admitted for 
status asthmaticus. A slow and gradual 
decrease of the clearance value was 
noted in all age groups. The clearance 
did not change significantly between the 
ages of 2 and 9 years. Longitudinal in- 
trapatient clearance changes achieved 
statistical significance after the age of 9 
years. When the patient groups were 
studied according to their initial clear- 
ance values, it became evident that only 
the patients with clearance values of 
80 mL/kg/h showed significant changes 
of this value. In our patient group, obe- 
sity did not play a significant role in 
effecting a change in theophylline clear- 
ance. 

(AJDC 1987;141:282-287) 


heophylline is a drug from the 
group of the xanthines that has 
been widely used for the treatment of 
bronchoconstriction and thus is very 
useful for the control of asthma and 
status asthmaticus. Since theophylline 


See also p 288. 


is almost completely absorbed from 
the alimentary tract,’’ it is usually 
given orally to prevent attacks. In 
eases of status asthmaticus, the in- 
travenous route is preferred. 
Improved knowledge of the phar- 
macokinetics of the drug has enabled 
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the physician treating asthmatic pa- 
tients to use the drug effectively and 
without manifestations of severe side 
effects. The effect is related to the 
dose and to plasma concentration.** A 
therapeutic level with optimal bron- 
chodilatation was found to be between 
10 and 20 pg/mL (55 to 110 wmol/L), 
although some patients may benefit 
from lower levels. Side effects usually 
occur with serum levels greater than 
20 pg/mL (110 pmol/L). Approxi- 
mately 5% to 15% of patients manifest 
evidence of toxicity, especially related 
to the gastrointestinal system, at 
lower levels."® Theophylline is elimi- 
nated from the body principally by 
biotransformation that takes place in 
the microsomal system of the liver. The 
metabolites are then excreted by the 
kidneys at a rate that is not related to 
the plasma concentration of the drug.’ 
Wide variability has been reported, 
however, among individuals, with drug 
half-lives varying from 1% hours to 
over 8 hours.‘ The marked interindi- 
vidual and intraindividual variability 
in theophylline metabolism has been 
explained by the known susceptibility 
of the liver microsomal enzyme system 
to both genetic and environmental in- 
fluences as well as disease states.** 
Theophylline is metabolized more 
rapidly in children than in adults.”” 
Asthmatic patients are frequently 
treated with oral preparations of theo- 
phylline to prevent attacks. When an 
attack occurs it is usually precipitated 
by an upper respiratory tract infec- 
tion, allergic reactions to environmen- 
tal stimuli, physical exertion, stress, 
or lack of compliance to treatment. 
Very frequently, however, the precipi- 
tating factor is not known. Status asth- 


maticus can develop, and then it is 
usually treated with a constant in- 
travenous infusion of theophylline to 
achieve a stable, steady-state thera- 
peutic plasma concentration of the 
drug. Many pharmacokinetic studies 
have outlined theophylline metabolism 
in asthmatic patients. They have con- 
centrated, however, on asymptomatic 
patients without status asthmaticus. 
Most of the studies were not conducted 
in a longitudinal fashion. 

In an effort to determine the amount 
of interpatient and intrapatient theo- 
phylline metabolism variations during 
acute asthma attacks, we studied our 
patients’ theophylline clearances when 
they were admitted with status asth- 
maticus. We evaluated whether the 
change of theophylline metabolism at 
consecutive admissions of the same 
patient was influenced by the patient’s 
age, the time interval between the 
attacks, or the initial clearance. 


PATIENTS AND METHODS 
Patients 


Asthmatic patients enrolled in the Al- 
lergy Clinic at The Children’s Hospital of 
Philadelphia were studied. Serum theo- 
phylline concentrations were routinely 
monitored during admissions for status 
asthmaticus. All children were treated with 
constant intravenous theophylline infusion 
delivered by a constant-infusion pump 
after administration of an intravenous load- 
ing bolus of the drug. All patients also re- 
ceived intravenous hydrocortisone and an 
aerosolized 8,-adrenergic solution. Theo- 
phylline concentrations were determined 
by high-pressure liquid chromatography 
and an enzyme-linked immunoassay. 

Height and weight were routinely fol- 
lowed up in the patients. Patients known to 
smoke, use anticonvulsants, or have liver 
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disease or congestive heart failure were 
excluded from the study. 


Definitions 


Status Asthmaticus.—A severe attack 
of asthma not controlled by an adequate 
nitial treatment, which in our institution 
2xonsists of an intravenous bolus of theo- 
phylline, oxygen by mask, subcutaneously 
administered adrenalin, and/or up to three 
inhalations of a B,-adrenergic solution. 

Theophylline Clearance.—An estimate 
of theophylline metabolism when the drug’s 
plasma concentration is at a constant steady 
state. The clearance is determined by the 
following equation: clearance = IR/Cpss, in 
which JR is the theophylline infusion rate 
expressed in milligrams per kilograms per 
hour, and Cpss is the plasma concentration 
of the drug at steady state, expressed in 
micrograms per milliliter (micromoles per 
liter). The clearance units are expressed in 
milliliters per kilogram per hour. 

Steady State.—A constant plasma con- 
centration of the drug with negligible varia- 
tions that is usually achieved after four to 
five half-lives. In our population, it was 
found to be equal to or greater than 12 hours 
after initiation of the infusion. All theo- 
phylline clearance values were calculated in 
our patients after at least 12 hours and in 
some patients with slow clearances after 
longer periods of constant intravenous infu- 
sion. In most patients, daily theophylline 
plasma concentrations were determined, 
assuring an ongoing steady state. 


Methods 


Theophylline Clearance.—Theophy!l- 
line clearance values were determined in 





patients according to their age group and 
sex. In each age group a regression analysis 
was computed with respect to the age of the 
patients at admission as well as with re- 
spect to their age at the beginninz of the 
study. This was done to evaluate the trend 
of clearance. Statistical significance was 
assessed by Student’s t test. 

Intrapatient Longitudinal Clearance 
Variability.—To evaluate the intrapatient 
variability of theophylline clearance, the 
initial change in clearance was calculated. 
The difference between the initia! clear- 
ance and subsequent clearances was then 
used as a change in clearance, ACI, and was 
correlated with the change in time, At, 
between the clearance determinations. A 
regression analysis was performed on the 
ACI with respect to At, and correlated with 
the age and the clearance. 

Statistical significance was assessed by 
Student’s t test. 

Interpatient Clearance Variability.— 
To evaluate the interpatient variability, AC] 
was analyzed in a regression analysis in 
relation to time that reflected the actual 
interval between consecutive admissions. 
The patients were grouped according to 
their age and sex, and the mean clezrance 
for the age group was calculated and statis- 
tically evaluated. 


RESULTS 
Population Groups 


One hundred sixty-seven patients 
had 497 admissions over the four years 
(50 months) in which theophylline 
clearanee was determined. Of the pa- 
tients, 30 were white, 135 were black, 
and twe were Oriental. Table 1 de- 
scribes the age distribution of the pa- 
tients. In 467 admissions, an oral theo- 
phylline treatment was given before 
the admission. 

In our patient population, the male- 
female ratio was 2:1in the black and 1:1 
in the white populations. During the 
time of the study, the patients had an 


average of three admissions each with 
status asthmaticus. 


Change in Clearance 


The changes of theophylline clear- 
ance were evaluated within the age and 
sex groups, with the age determined 
at the time of admission, as shown in 
Table 2. The group younger than 2 
years of age is not shown because of the 
small number of admissions. The table 
shows small but statistically signifi- 
cant changes of theophylline clearance 
among most of the groups. It is evident 
that the female patients stopped 
showing a significant drop of their 
clearance approximately three years 
before the male patients. The patients 
more than 12 years of age showed no 
significant between-sex difference. 

In all patients, the results of regres- 
sion analysis of theophylline-clearance 
changes with respect to the time inter- 
val between consecutive admissions 
showed a (negative) slope of —0.29, 
which reflects a very small change in 
clearance. When analyzed in the age 
and sex groups in the same fashion, the 
changes of slopes shown in Table 2 
were not significantly different among 
the various groups. 


Longitudinal Intrapatient 
Clearance Variability 


Table 3 shows a regression analysis 
of theophylline clearance changes with 
respect to progressive changes of time 
since the patient’s first admission. In 
this fashion, information about in- 
trapatient and longitudinal theophyl- 
line clearance changes was sought. 
When evaluated in the different 
groups that were separated by age at 
the beginning of the study, the individ- 
ual theophylline clearance changes be- 
came statistically significant only in 
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Mean + SEM clearance, 
mg/kg/h (No. of admissions) 


M (260) 
F (211) 


79.6+1.8 (115)* 
72.7+1.8 (94)* 
—0.158 (0.034) 


72.5+2.6 (76)* 

64.9+3.2 (46) 
—0.281 (0.017) 
—0.192 (0.011) 


63.2+2.4 (69) 

62.5+2.5 (71) 
~0.103 (0.013) 
—0.134 (0.019) 


Regression coefficient, R2 (P)t M 
F —0.062 (0.008) 


Ee ere EIE ee er ee eT 





*P<.05 between groups vertically and horizontally. 
tRegression coefficient for change in clearance in milligrams per kilogram per hour with time in months. 
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the groups of patients more than 
9 years of age. 


Effect of Clearance on the 
Change in Clearance 


The interadmission change of clear- 
ance was evaluated in the different 
clearance groups. To analyze the data, 
the patients were divided into three 
groups, as shown in Table 4. One group 
had mean initial clearance values 
above 80 mL/kg/h, the second set of 
values was between 60 and 80 mg/kg/h, 
and the third set of values was below 
60 mL/kg/h. Only the patients in the 
first group and with high clearance 
had a mean change of clearance that 
was significant between admissions. 


Lean Body Clearance 


Some of the patients were found to 
be obese, with an abnormal weight- 
height ratio. For these patients, an 
ideal weight was calculated using the 
National Center for Health Statistics 
percentile tables.” The clearance was 
then calculated using the lean body 
mass, which corresponds to the weight 
in the same percentile of the patient’s 
height. No statistically significant dif- 
ference was found in the mean clear- 
ance values or the regression coeffi- 
cients of lean body clearance for age 
between the lean or normal clearance 
values. It may be concluded that the 
changes made by including lean body 
clearance values in our age groups did 
not significantly alter the characteris- 
tics of these groups. 


Individual Patient Data 


The raw data from 61 patients are 
shown in Table 5. The patient data are 
shown by ascending age of entrance 
into the study and are shown only for 
patients with at least three admis- 
sions. During the first two years of the 
study, viral cultures were obtained on 
all patients whose admissions were 
believed to be secondary to an upper 
respiratory tract infection. In only one 
of 25 admissions was a virus cultured 
(parainfluenza) and there was not con- 
sistent alteration in clearance in the 
patients with upper respiratory tract 
infection. During influenza epidemics 
a few patients did present with theo- 
phylline toxicity and not in status asth- 
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*Regression of theophylline clearance values in a longitudinal fashion with groups defined by patient 


age at the beginning of the study. 


tRegression coefficient for change in clearance in milligrams per kilogram per hour with time in 


months. 


Table 4.—Effect of Initial Theophylline Clearance on Clearance Variability* 


Clearance Group, mg/kg/h (No. of Admissions) 
———.cvervrvQ eee ees 
>80 (117) 60-80 (152) <60 (56) 


Regression coefficients + SEt 
P -0001 





— 0.587 + 0.133 


— 0.033 + 0.082 — 0.247 + 0.154 
.68 A} 


*Regression analysis of changes in theophylline clearance in patient groups defined by their initial 


clearance. 


tRegression coefficient for change in clearance in milligrams per kilogram per hour with time in 


months. 


maticus, but these patients were not 
included in the study. 


COMMENT 


We studied a group of asthmatic 
children during acute attacks of their 
disease. The clinician treating these 
patients frequently confronts a prob- 
lem when he tries to initiate an appro- 
priate bronchodilatory regimen. Theo- 
phylline is an excellent bronchodilator 
but it also has a narrow therapeutic 
range and a very low therapeutic index 
(which means that the difference be- 
tween therapeutic and toxic levels is 
small)." The clinician has to pay par- 
ticular attention so as not to under- 
treat, with the resultant continued 
bronchoconstriction, or overtreat, 
with the resultant severe toxic effects. 
The efficacy and toxicity of the drug 
are closely related to the plasma lev- 
els, which are not always readily avail- 
able, especially when needed at the 
beginning of the intravenous theophyl- 
line treatment. Because of these facts, 
it was our goal to determine whether 
the patient’s previously calculated the- 
ophylline clearance values could be 
used when a new treatment was 
started. To approach this question, we 
had to examine other facts present in 
the literature. We studied the race and 
sex distribution of our patient popula- 
tion. The theophylline clearance in our 


group seems to correlate more closely 
with patient age rather than sex or 
race. Our patients showed slight but 
statistically significant changes in 
clearance values among all male age 
groups, while values in the female pop- 
ulation did not change significantly 
above the age of 9 years. This most 
probably reflects the earlier matura- 
tion seen in girls, which influences 
theophylline metabolism. Our data 
contradict a previous study done in a 
young population in which it was 
shown that age did have a linear de- 
creasing influence on clearance values 
but that also showed a significant 22% 
to 31% difference between male and 
female subjects regardless of their 
age.” The authors calculated the indi- 
vidual difference in each age group, 
while we calculated the mean group’s 
clearance differences; this difference 
could explain the discrepancy. 

A study done in adults by Jusko et 
al found that while gender differ- 
ences did not play an important role in 
older subjects, they were more signifi- 
cant in teenagers. Other studies have 
demonstrated that calculated theo- 
phylline clearance values in male and 
female pediatric populations include 
too few patients to make statistically 
significant comparisons.*” Our pa- 
tients who were more than 12 years of 
age did not show gender differences. 
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Table 5.—Individual Data on 61 Patients With Three or More Admissions 


Theophylline 






Age, Clearance, 


Patient No. mo mL/kg/h 

106 7 63 
13 105 

14 125 

16 115 

17 141 

24 126 

29 103 

39 75 

6 16 148 
19 139 

24 136 

109 16 124 
22 134 

29 100 

35 130 

93 24 55 
30 64 

33 66 

35 42 

70 26 62 
34 71 

53 110 

66 70 

118 26 78 
27 90 

34 76 

37 106 

120 29 98 
31 85 

33 103 

67 70 

101 35 55 
37 65 

41 86 

48 74 

135 35 84 
44 72 

46 80 

51 84 

52 74 

58 80 

141 35 82 
37 121 

39 127 

43 105 

24 36 41 
38 58 

43 53 

52 36 88 
38 110 

41 116 

8 38 77 
43 90 

53 68 


A major obstacle to any standard- 
ized utilization of patients clearance as 
baseline values for future clinical use 
lies in the notorious intrapatient and 
interpatient variability of theophylline 
kinetics.” Caution must be used, 
however, in interpreting the data of the 
aforementioned studies, because the 
number of patients was small,” the 
study was carried out on an asympto- 
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Theophylline 
Age, Clearance, 


Patient No. mo mL/kg/h 
72 72 
75 56 
55 41 61 
46 45 
53 42 
56 58 
58 51 
59 56 
111 42 9E 
47 87 
49 85 
59 76 
139 42 85 
46 85 
54 81 
83 44 8E 
46 7¢ 
50 8E 
55 64 
59 82 
133 52 62 
53 61 
55 5€ 
57 67 
60 7€ 
62 91 
66 75 
79 8C 
81 62 
85 6E 
87 71 
97 5E 
86 55 7C 
64 5C 
83 7C 
88 8C 
95 7C 
96 102 
99 7E 
106 10E 
110 8E 
119 55 
90 58 81 
61 BE 
70 55 
69 58 BE 
64 91 
77 10€ 
82 7C 
84 6€ 
166 61 8E 
66 6€ 
83 64 
87 8E 


matic population given one inzrave- 
nous dose without a long-term longitu- 
dinal follow-up,”* or therapeutic 
regimens were frequently changed 
with a resultant unwanted change of 
clearance. We tried to elucidate this 
point by studying a relatively larger 
number of patients who had multiple 
admissions for status asthmaticus over 
a long period of time. We found it 


Theophylline 
Age, Clearance, 


Patient No. mo 

91 53 

98 62 75 
69 78 

75 70 

53 70 109 
72 95 

75 73 

91 70 

19 73 74 
75 60 

76 92 

140 70 

137 75 95 
81 70 

89 75 

160 77 70 
86 68 

101 53 

59 80 100 
84 118 

85 118 

95 91 

98 112 

101 83 

109 87 

91 90 64 
91 59 

92 60 

93 75 

97 53 

98 56 

105 61 

115 41 

156 92 81 
100 58 

111 47 

157 92 84 
127 105 

138 99 

160 42 

16 105 70 
106 61 

107 80 

108 65 

109 73 

110 89 

111 61 

113 61 

117 50 

121 80 

125 76 

114 106 65 
112 71 

114 71 

Continued on p 286. 


important to study the patients in the 
actual stressful situation that is rele- 
vant and applicable to the state the 
clinician is required to confront. For 
this reason, we could not consider rele- 
vant to our patients the data generated 
by other authors on patients in remis- 
sion who were treated under labora- 
tory conditions with a single in- 
travenous dose. Our data confirm the 
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Table 5.—Individual Data on 61 Patients With Three or More Admissions (cont) 





Theophylline 
Age, Clearance, 
Patient No. mo mL/kg/h 





5 108 66 
109 66 

112 57 

127 50 

133 60 

115 108 112 
115 106 

121 141 

139 134 

58 114 84 
117 88 

121 98 

122 103 

27 114 87 
118 84 

124 86 

127 72 

137 47 

138 58 

140 41 

36 115 61 
116 44 

118 48 

127 56 

135 49 

143 50 

147 39 

51 119 75 
120 58 

125 74 

127 78 

135 60 

137 88 

138 60 

81 124 100 
131 100 

154 100 

68 125 70 
126 80 

128 81 

132 85 

133 86 

138 59 

139 54 

141 74 

142 64 

143 79 

145 86 

148 68 

149 64 

156 67 

157 55 

158 49 

160 59 


already-known age dependence of 
mean theophylline clearance in the pe- 
diatric population, although the drop 
in the absolute values is more pro- 
nounced and statistically significant in 
the first two years of life and then later, 
at the ages of 12 to 20 years. In these 
two age groups, major changes in body 
size and composition occur and may 
alter the drug’s metabolism. Between 
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Theophylline 
Age, Clearance, 
Patient No. mo mL/kg/h 








161 54 
168 66 
23 130 93 
134 89 
164 67 
167 72 
171 80 
99 130 44 
132 70 
146 47 
15 134 55 
146 47 
148 54 
150 65 
124 135 80 
139 78 
141 84 
142 67 
143 54 
147 73 
158 51 
162 62 
12 136 50 
141 55 
145 43 
152 63 
140 138 95 
152 72 
163 70 
77 141 130 
144 135 
165 76 
145 143 88 
147 91 
152 95 
154 92 
157 86 
166 108 
168 79 
31 144 82 
147 74 
161 112 
64 148 42 
150 39 
152 92 
166 53 
168 48 
179 37 
180 37 
181 33 
184 38 
185 30 
186 35 
189 45 


the ages of 2 and 9 years a very small 
change in absolute clearance values 
was observed. The longitudinal rate of 
change was studied within the age 
groups and achieved some statistical 
significance only in the 0- to 2-year-old 
and greater than 9-year-old age 
groups. These data imply that when 
changes of clearance are studied in the 
same age group and related to the 









Theophylline 
Age, Clearance, 
Patient No. mo mL/kg/h 











159 154 100 
160 105 
166 95 
169 85 
175 82 
73 155 108 
157 78 
167 75 
200 58 
152 161 65 
168 73 
174 76 
185 43 
195 50 
196 47 
200 64 
110 162 85 
168 68 
181 45 
35 163 61 
164 87 
165 64 
166 92 
167 60 
169 60 
170 92 
171 46 
35 174 | 54 
176 75 
178 85 
183 65 
35 184 38 
188 66 
189 64 
100 174 72 
176 77 
177 73 
178 80 
185 62 
192 38 
75 185 60 
187 70 
192 47 
196 55 
126 201 36 
202 34 
203 30 
219 32 
225 45 
84 207 70 
208 75 
209 80 
210 72 
215 80 
217 85 


initial patient’s clearance, the fluctua- 
tions in the clearance values that fol- 
low are insignificantly oriented in all 
our patients between the ages of 2 and 
9 years. In Table 4, we analyzed the 
changes in clearance in our patients 
when divided according to clearance 
groups, and, again, the group with the 
higher mean clearance values also had 
significant clearance changes. A cer- 


Theophylline Clearance—Kolski et al 


tain controversy exists among differ- 
ent researchers regarding the role of 
obesity in theophylline clearance, 
which is influenced by the drug’s dif- 
fusibility in adipose tissue and even- 
tually changes the volume of distribu- 
tion. Studies in adults have shown that 
overweight subjects tended to have 
higher clearance values than lean pa- 
tients if the patient was 20 to 40 years 
of age,” but work done by the same 
group on other patients failed to show 
any influence.” A single-dose study 
done in a mixed pediatric and adult 
population concluded that theophyl- 
line is not extensively diffused into 
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adipose tissue and may influence deci- 
sions made for loading-dose adminis- 
tration rather than steady-state, con- 
tinuous intravenous infusions of the 
drug.” In our study, although lean 
body clearance values differed signifi- 
cantly from the normal values, they 
did not significantly change either the 
mean clearance values or the regres- 
sion coefficient when incorporated into 
the correspondent age groups. This 
reflects the fact that our patient popu- 
lation contained only a small percent- 
age of obese subjects. 

In conclusion, we demonstrated that 
the group and individual theophylline 
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clearance rates are very useful tools 
that can help in the initial therapeutic 
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maticus. This clearance does not 
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The Use of Theophylline Clearance in 
Pediatric Status Asthmaticus 


II. The Choice of Appropriate Dose for the Intravenous Theophylline Infusion 


Jacov Levy, MD, Gerald B. Kolski, MD, PhD 


e We developed an individualized ap- 
proach for determining the intravenous 
rate of theophylline infusion for the 
treatment of status asthmaticus in chil- 
dren. The method is based on the indi- 
vidual’s theophylline clearance rate as 
determined at previous admissions. We 
compared the method with two standard 
recommended approaches used cur- 
rently in clinical pediatrics—the Ameri- 
can Academy of Pediatrics and the Food 
and Drug Administration guidelines. 

(AJDC 1987;141:288-291) 


requently, when a pediatric patient 

is seen in status asthmaticus, he or 
she is treated with an intravenous the- 
ophylline preparation that is adminis- 
tered in an initial intravenous bolus 
followed by a constant infusion. The 
appropriate rate for the constant theo- 
phylline infusion is often in question. 
Information about the patient’s previ- 
ous rate of theophylline metabolism 
may help in setting the appropriate 


See also p 282. 


theophylline infusion. Both the Ameri- 
can Academy of Pediatrics (AAP)' and 
the Food and Drug Administration 
(FDA? have published suggested 
guidelines regarding the intravenous 
theophylline dosage to be given to 
patients in pediatric status asth- 
maticus (Table 1). Many works, how- 
ever, have reported marked interpa- 
tient and intrapatient variability in the 
rate of theophylline elimination.** This 

From the Division of Allergy-Immunology-Pul- 
monology and Bone Marrow Transplantation, 
Children’s Hospital of Philadelphia, and the De- 
partment of Pediatrics, University of Pennsylva- 
nia, Philadelphia. 
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suggests that an individualized ap- 
proach should be superior to general 
guidelines. In an effort to determine 
whether the individual’s previous the- 
ophylline clearance rate can be used as 
a guide for current treatment, in part 1 
of this study’ we evaluated the interpa- 
tient and intrapatient variability of the 
theophylline clearance rate in our pa- 
tients and found that the clearance 
rate does not change significantly be- 
tween 2 and 9 years of age or above 12 
years of age. 

The relative stability of theophylline 
metabolism remained effective 
whether it was analyzed in a longitudi- 
nal fashion with relation to the pro- 
gressive change of time during the 
follow-up of each patient or when 
changes of the theophylline clearance 
rate were related to the time intervals 
between consecutive admissions. This 
relative clearance stability enabled us 
to use previous theophylline clearance 
values as a baseline for calculating 
infusion rates in subsequent hospi- 
talizations. Our goal was to determine 
whether the patient’s past theophy]l- 
line pharmacokinetic information has 
any predictive value in the manage- 
ment of status asthmaticus, and 
whether this method of setting theo- 
phylline infusion rates is any better 
than the suggestions given by the AAP 
or the FDA (Table 1). 

PATIENTS AND METHODS 
Patients 

The patients were described in part 1 of 
this study.’ Briefly, they were asthmatic 
patients enrolled in the Children’s Hospital 
of Philadelphia’s Allergy Clinic who were 
admitted in status asthmaticus and treated 
with intravenous theophylline infusions. 
The theophylline clearance rate was deter- 
mined at each admission. Patients who had 


conditions or took drugs known to modify 
theophylline metabolism were excluded 
from the study. 


Theophylline Clearance 


Theophylline clearance was determined 
by measuring theophylline plasma levels as 
a steady state following constant infusion of 
theophylline for more than 12 hours. The 
equation used for calculation was as fol- 
lows: Cl=IR/Cpss, in which C1 is the theo- 
phylline clearance, IR is the infusion rate, 
and Cpss is the steady-state plasma concen- 
tration of theophylline. 


Predictions 


To test the efficacy of using previous 
theophylline clearance values in calculating 
subsequent infusion rates, we used the pre- 
vious clearance rate to calculate or estimate 
Cpss based on the following criteria: the 
infusion rate needed to give a steady-state 
plasma level of 13 pg/mL (72.2 pmol/L) was 
determined using the average of previous 
theophylline clearance values taken from 
the previous admission and the equation 
Cpss=IR/Cl1. The calculated Cpss levels 
were compared with the standard thera- 
peutic range of 10 to 20 pg/mL (55 to 
110 pmol/L). The predictions using previous 
clearances were compared with the predic- 
tions using the AAP and FDA recommen- 
dations for theophylline infusions. Statis- 
tical significance was assessed by Student’s 
t test. 


Long-term Theophylline Treatment 


To determine whether the long-term oral 
theophylline treatment was given ade- 
quately, the daily theophylline dosage was 
evaluated in a regression analysis with re- 
spect to the absolute intravenous clearance 
for the different age groups. The plasma 
level achieved in this fashion was calcu- 
lated according to the following equa- 
tion: Cp=rate/clearance=(daily dos- 
age/24 x C1) x 1000. The daily dosage is 
divided by 24 to determine the hourly rate. 
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including the first admission of each 
patient at which the initial clearance 
was determined, and which served as 
baseline values for comparison with all 
further levels and clearance changes. 
As shown in Table 2, if levels were 
predicted using the patient’s previous 
clearance, then at 3.6% of the admis- 
sions the level would have exceeded 
20 pg/mL (110 pmol/L), but at only 0.3% 
of the admissions (one case) would 
the level have exceeded 25 pg/mL 
(188.8 pmol/L). If, however, the slope 
of clearance decline for the patient’s 
age is taken from part I of this 
study" and included in the calcula- 
tion, then none of the levels exceeds 
22 wg/mL (122.1 pmol/L) and only two 
(0.6%) are found to be between 20 and 
22 wg/mL (110 and 122 pmol/L). At 





5.8% of all admissions, levels were 
calculated to be below 10 pg/mL 
(55.5 pmol/L), at 2.4% of admis- 
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sions levels were below 9 pg/mL 
(50 pmol/L), and in only one case 
(0.8%) was the level below 6 pg/mL 
(83.3 mol/L). 

When these predictions are com- 
pared with the predictions based on 
the AAP and FDA recommendations 
using the above-mentioned technique 
(Figs 1 and 2), it is evident that theo- 
phylline levels show a more favorable 
curve using the individualized theo- 
phylline clearance rate rather than the 
rigid recommendations. While there is 
a marked variation between the old 
and young patient groups regarding 
the occurrence of various predicted 
theophylline levels, when the predic- 
tions are made according to FDA and 
AAP recommendations, the curve 
seems to be identical in both groups 


<7 (38.9) 7-10 10-13 13-16 16-19 19-22 22-25 >25 when the predictions are individu- 
(38.9- (55.5- (72.2- (88.8- (105.5- (122.1- (138.3) alized. 
55.5) 72.2) 88.8) 105.5) 122.1) 138.8) 


Predicted Theophylline Levels, pg/mL (wmol/L) 


Fig 1.—Comparison between individualized method and currently used recommendations 
in patients younger (top) and older (bottom) than 9 years of age. Compared are percent 
occurrences of predicted theophylline levels according to American Academy of Pediatrics 
(circles), Food and Drug Administration (triangles), and Children’s Hospital of Philadelphia 


(individualized). 


The dosage is multiplied by 1000 because it 
is expressed in milligrams, while the 
plasma concentration is expressed in mi- 
crograms per milliliter. The plasma concen- 
tration in SI units would be Cpx 5.55 
mol/L. 
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RESULTS 
Predictions 


Three hundred twenty-five admis- 
sions were included in this study. 
These were repeated admissions, not 


Most of the values calculated accord- 
ing to the AAP recommendations are 
located in the subtherapeutic level (ie, 
below 10 wg/mL [55.5 pmol/L]). Ana- 
lyzing further the curves shown in Fig 
1, by a measure of the area under the 
curve, it is clear that 82% of the admis- 
sions of children over 9 years of age and 
85% of the admissions of children un- 
der 9 years of age (admissions pre- 
dicted according to the individualized 
fashion) are within therapeutic levels, 
while the predictions according to 
AAP criteria are 38% and 48%, respec- 
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Table 1.—Recommendations for Maintenance Theophylline Infusion 
in Childhood Status Asthmaticus 


Source, y Patient Age, y 
American Academy of Pediatrics,’ 1981 


Food and Drug Administration,? 1980 





Mean Theoretical Theophylline Level, pg/mL (mol/L) 


20 (111.0) 
19 (105.5) 
18 (99.9) 
17 (94.5) 
16 (88.8) 
15 (83.3) 
14 (77.7) 
13 (72.2) 
12 (66.6) 
11 (61.1) 
10 (55.5) 
9 (50.0) 
8 (44.4) 


30-40 40-50 50-60 60-70 70-80 80-90 90-100 >100 


Clearance, mL/kg/min 
Fig 2.—Calculated theophylline levels in various theophylline clearance groups. 


Table 2.—Predictions of Theophylline Levels 
According to Previous Clearance* 


Predicted Theophylline Level, pg/mL (mol/L) 


>25 >20 >22 >20 <10 <9 <6 
(138.8) (111.0) (122.1)t (111.1)t (55.5) (50.0) (33.3) 


No. of admissions 1/325 12/325 0/325 2/325 19/325 8/325 1/325 
Admissions, % 0.3 3.6 0 0.6 5.8 2.4 0.3 


*A hypothetical steady-state level of 13 g/mL or 72.2 mol/L was used with the previous clearances to 
calculate an infusion rate. This infusion rate was then used with the clearance from the admission to 
calculate a predicted theophylline steady-state level, which is shown as a predicted theophylline level. 

tPredictions of levels after applying the age group's slope.” (Table 2) 
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tively, and those made according to the 
FDA criteria are 60% and 73%, respec- 
tively. 


Effect of Clearance on 
Oral Theophylline Treatment 


Most of the patients were treated 
regularly with oral preparations of 
theophylline between these attacks. 
The dosage given to the patients was 
compared with their clearance values 
to evaluate whether the treatment 
given had generated therapeutic levels 
in the different patient groups. To 
simplify this assessment, the patients 
were stratified according to their 
mean initial clearance values, and the 
mean dosage was compared. 

Figure 2 shows an inverse rela- 
tionship between the initial clearance 
and the theoretical steady-state 
plasma theophylline level. However, 
while in most of the patients the levels 
achieved are well within the therapeu- 
tic range (10 to 20 pg/mL [55 to 
110 pmol/L]), the last group of pa- 
tients, with a theophylline clearance 
rate above 100 mL/kg/h, showed a cal- 
culated subtherapeutic level. 


COMMENT 


To test the feasibility of the assump- 
tion that former theophylline clear- 
ance values are useful in determining 
current intravenous treatment, we cal- 
culated predicted theophylline levels 
using the patient’s former clearance 
rate and the present intravenous dose 
that would have produced a level of 
13 pg/mL (72.2 pmol/L). This last 
value was assessed by using the pres- 
ent theophylline clearance rate. Toxic 
levels were predicted in only a small 
number of the patients. The occur- 
rence of predicted toxic levels became 
negligible when we applied to the 
calculations the slope of the clearance 
change for age described in Table 2 of 
part 1 of this study.’ At 5.8% of the 
admissions the patients had sub- 
therapeutic predicted levels, but most 
of them were at the 8- to 10-~g/mL 
(44.4- to 55.5-ymol/L) range and only 
at one admission was the predicted 
value significantly low. 

Comparison of the predicted the- 
ophylline levels showed a clear ad- 
vantage of the individualized method 
proposed over the currently used 
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methods, especially in the patients 
older than 9 years of age. It must be 
noted that the AAP recommendations 
were designed to achieve a plasma 
theophylline level of 10 pg/mL 
(55.5 wmol/L).'* Caution should be ap- 
plied when using the individual theo- 
phylline clearance value if the patient 
is younger than 2 years of age or older 
than 9 years of age, due to the more 
rapid changes of theophylline clear- 
ance in these age groups.’ 

An extensive amount of research has 
been published regarding the effect of 
long-term theophylline treatment on 
theophylline clearance, with evidence 
of a direct influence in some studies*” 


1. Easton J, Hilman B, Shapiro G, et al: Ameri- 
can Academy of Pediatrics, Section on Allergy 
and Immunology: Management of asthma. Pedi- 
atrics 1981;68:874-879. 

2. FDA Drug Bull 1980;10:4-6. 

3. Ellis EF, Koyosooko R, Levy G: Pharmaco- 
kinetics of theophylline in children with asthma. 
Pediatrics 1976;58:542-547. 
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7. Kolski GB, Levy J, Anolik R: The use of 


and failure to show any influence in 
other studies.” 

We were interested in the way the 
theophylline clearance influences the 
long-term dosage administered to our 
patients. We checked the appropri- 
ateness of the dosage when each pa- 
tient’s groups clearance was taken into 
consideration. According to our data 
(Fig 2), most of the patients reeeived 
adequate oral theophylline treatment. 
The patient with very high theophyl- 
line clearance rates had a larger peak- 
to-trough variation; a more conserv- 
ative approach was used in these 
patients to avoid achieving toxic levels. 
As a result, the mean calculated 
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steady-state level was below 10 pg/mL 
(55.5 mol/L) in these patients. 

In conclusion, an individualized 
method of determining the intrave- 
nous theophylline drip rate was de- 
scribed and compared with two other 
methods that are currently used. This 
method may be also used to assess 
long-term oral theophylline treat- 
ment. We recommend that every pa- 
tient admitted with status asthmati- 
cus and treated with an intravenous 
theophylline infusion undergo an as- 
sessment of the current theophylline 
clearance for use in subsequent admis- 
sions. 
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Accidental Injuries in Children 


in Day-care Centers 


Petra Froehlich Landman, MD, MPH, Gary B. Landman, MD, PhD 


è A telephone survey of all licensed 
group day-care centers serving 2- to 6- 
year-old children in Maryland was con- 
ducted to determine the rate of injuries, 
their nature, and the circumstances of 
occurrence. Eighty-two percent of the 
523 operating centers were contacted. 
Two centers declined to participate. 
Twenty-nine injuries were reported. A 
total of 18 728 children were surveyed 
(children who attended half a day were 
given half credit per day) or 92 640 child- 
days. Yearly injury rates of 7.02% for 
medically attended injuries, 4.29% for 
injuries limiting activity, and a total 
yearly injury rate of 11.30% were calcu- 
lated. This general injury rate was 
similar to incidence figures from a non- 
day-care center injury study. This lack of 
improvement in injury rates in licensed 
day care is of concern and deserves 
increased attention from pediatricians. 

(AJDC 1987;141:292-293) 


Rat year 17% of children will sustain 
an injury that requires medical 
attention.’ Accidental death continues 
to be the leading cause of death in 
childhood after the neonatal period.’ 
Pediatricians have been encouraged 
recently to take a more active role in 
injury prevention through patient 
teaching and advocacy for public re- 
form.” Effective advocacy and teaching 
require a sound knowledge of environ- 
mental risks. To date, the environmen- 
tal risks for a large cohort of the pedi- 
atric population, children in day care, 
have been largely unstudied. 
Day-care centers have become an 
important environment for preschool 
children as the number of women in the 
work foree and single parents in- 
crease. (Census data from 1984 indi- 
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cate that approximately 48% of chil- 
dren under 6 years of age have mothers 
who work [US Census data, published 
in 1985]). Limited data from Sweden 
demonstrated similar rates and types 
of injuries in children reared in day- 
care centers and at home (5%).* Using 
a retrospective review of insurance 
claims, Aronson? identified products 
associated with injuries in US day-care 
centers.’ This study provides descrip- 
tive epidemiologic analyses of the inci- 
dence of injuries occurring in children 
aged 2 to 6 years enrolled in licensed 
group day-care centers in the state of 
Maryland. 
METHODS 


A telephone survey of all licensed group 
day-care centers serving children aged 2 to 
6 years in the state of Maryland was con- 
ducted to determine the rate of injuries in 
these facilities, their nature, and circum- 
stances of occurrence. (In Maryland, a 
“group day-care center” is an establish- 
ment that for part or all of a day on a regular 
schedule, and at least twice a week, offers 
or provides group day care to at least seven 
children who do not have the same parent- 
age.) 

Over a three-week period, all centers 
serving preschool-aged children listed in a 
recent state publication of such centers 
were called, if correct phone information 
was available. The director, assistant direc- 
tor, or teacher in charge was requested to 
respond at each center. The questioner 
(P.F.L.) then introduced herself as a pedi- 
atrician who was helping the State Health 
Department improve first-aid training for 
day-care staff and injury control in day 
care. It was then stated that a one-question 
survey was being conducted, the answer to 
which would not identify the center. The 
question was then asked: “In the past five 
working days, has any child sustained an 
injury at the center that required medical 
attention or limited the child’s usual activi- 
ties?” (Transportation injuries were ex- 
cluded because incidence data could not be 
calculated, given the multiple modes of 
transportation used by study children.) 
The surveyor then asked how many pre- 
school children were present on a daily 
basis for the past five days and whether 


these children were full- or part-time par- 
ticipants. 


RESULTS 


Seven hundred forty centers are li- 
censed for group day care of children 
aged 2 to 6 years in the state of Mary- 
land.* These include full- and part- 
time, year-round or academic-year 
programs, but not summer camps. 
Five hundred twenty-three of these 
centers were in session and available 
for comment during the study period. 
One hundred five centers were not 
operating as group day-care facilities 
during the month of June; other cen- 
ters were not contacted secondary to 
wrong numbers in the state directory, 
disconnected phone lines, or no an- 
swers. Only two respondents refused 
to participate in the study. The overall 
contact rate for all centers licensed 
was 70.68%; the response rate for all 
centers found to be in session during 
the study period was 82.36%. 

A total of 29 injuries was reported. 
Of these, 18 required medical attention 
outside the center and 11 resulted in 
limited activity but were treated 
within the center. Blunt head and face 
trauma, lacerations, and fractures oc- 
curred most commonly. Running and 
climbing outdoors were engaged in 
during the majority of injuries. A 
climbing structure, the blacktop, or 
another child were the most frequent 
location and/or agent of injury (Tables 
1 and 2). 

A total of 18 728 children were sur- 
veyed for the five-day period (children 
who attended half a day were given 
half credit per day), or 92 640 child- 
days. This allows for calculation of a 
yearly injury rate of 7.02% for medi- 
cally attended injuries (18 injuries per 
18 728 children x five days), 4.29% for 
injuries requiring limited activity 
(11 injuries: per 18 728 children x five 
days), and total yearly injury rate of 
11.30% (29 injuries per 18 728 chil- 
dren x five days). 
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Table 1.—Distribution of 
Injuries Reported by 
Day-care Providers 


Types of Injuries 
Blunt head/face trauma 


No.*(%) 
9 (31.0) 
7 (24.1) 
3 (10.4) 
2 (6.9) 
2 (6.9) 
2 (6.9) 
1 (3.5) 
1 (3.5) 
1 (3.5) 
1 (3.5) 


Laceration 

Fracture, upper extremity 
Foreign body, eyes 
Nosebleed 

Blunt body trauma 
Fingernail avulsion 
Electrical burn 

Tooth avulsion 

Sprain, upper extremity 





*Total number is 29. 


Table 2.—Location or Agent 
of Injuries Reported by 
Day-care Providers 


Location/Agent of Injury No.* (%) 


Climbing structure 7 (24.1) 
Blacktop 5 (17.2) 
Another child 3 (10.4) 
Swing set 2 (6.9) 
Sandbox 2 (6.9) 
Fencing, wire 2 (6.9) 
Wall, bricks (3.5) 
Tree (3.5) 
Blocks (3.5) 
Sliding pole (3.5) 
Sliding board (3.5) 
Socket (3.5) 
Steps, brick (3.5) 


Tree-climbing structure, 
level (3.5) 





*Total number is 29. 


COMMENT 


To date and to our knowledge, there 
have been no previous incidence data 
reported for US day-care users. This 
study identifies injuries in day care as 
a common problem, the magnitude of 
which will surely increase given the 
current socioeconomic trends. 

The limits of the data collected in- 
clude its relatively short collection pe- 
riod, its uni-seasonality, and its in- 
ability to evaluate accuracy in report- 
ing by the providers. Since the total 
number of injuries reported is low, the 
pattern of injuries, types, and agent 
also may not be representative. The 
five-day recall period is thought to 
maximize completeness in recall of in- 
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juries, however, and does not favor a 
particular day of the week. The inclu- 
sion of all group day-care providers in 
Maryland and the high response rate 
lend strength to the validity of the 
data. The negligible refusal to partici- 
pate, the anonymous nature of the re- 
cording system, and the stated high in- 
terest in injury control by providers 
surveyed suggest that the reporting of 
injuries was reasonably complete. 

Comparison of the present injury 
rates to those found in non—day-care 
users is difficult. Differences in age 
groupings and potential differences in 
emergency room referral by parents 
and day-care providers exist. Day-care 
providers receive first-aid training 
that may lower the outside referral 
rate, whereas medicolegal considera- 
tions may increase it. Moreover, chil- 
dren in day care may be exposed to 
increased risk of injury given the dif- 
ference in outdoor equipment use. 
Therefore, for comparison to general 
population studies, the use of a range 
7.02% to 11.30% seems most prudent. 
The study by Gallagher et al’ provides 
the most complete current incidence 
data: a yearly rate of 16.11% was ob- 
served for children aged 0 to 5 years 
when transportation-associated inju- 
ries were excluded. Since 65% of all 
injuries have been reported to occur 
during the customary hours of day- 
care operation, a yearly rate of 10.47% 
(65% of 16.11%) should be used for 
comparison with present data.* The 
rate of injuries in Maryland’s group 
day-care population is similar to that 
found in the general population. 

The similarity in rates is disturbing. 
The factors that make comparisons 
difficult have been discussed. Li- 
censed day care is administered by 
trained professionals, however, and 
their full-time responsibilities should 
be child care. Less formal child-care 
training and diverting household re- 
sponsibilities would be expected to be 
present for at-home providers. This 
suggests that the current regulations 
governing day-care operation are not 
decreasing environmental hazards and 
need to be reevaluated. (The Maryland 
code contains no references as to ac- 
ceptable heights of climbing struc- 
tures or suitable impact surfaces.°) 
Pediatricians should be encouraged to 


evaluate the existing codes in their 
own communities and advocate for in- 
jury-preventing regulations. Further- 
more, when counseling parents, prac- 
titioners should encourage parents 
who are considering day care for their 
children to visit the centers them- 
selves. Physicians should teach par- 
ents how to evaluate the physical facili- 
ties, procedures, and the attitudes of 
the staff to ensure optimum safety for 
their child. In recent years, a variety of 
publications™ (including an article by 
P. Krantz in the September 1986 issue 
of Better Homes and Gardens [pp 
22-24]) have become available to aid 
parent’s/physician’s development of 
day-care evaluation skills. Evaluations 
should cover such topics as child-staff 
ratios, electric outlet coverings, equip- 
ment repair status, ground cover ma- 
terial, presence of smoke detectors, 
and emergency protocols. 

It cannot be assumed that a regu- 
lated, licensed day-care center is as 
safe an environment as it could be. 
Physicians and parents must become 
active participants in the selection and 
maintenance of quality day-care pro- 
grams. 
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Response of the Patent Ductus Arteriosus to 
Indomethacin Treatment 


James M. Ramsay, MBBS, FRACP; Daniel J. Murphy, Jr, MD; G. Wesley Vick III, MD, PhD; 
James T. Courtney, MD; Joseph A. Garcia-Prats, MD; James C. Huhta, MD 


e The purposes of this study were to 
examine the response of the patent 
ductus arteriosus (PDA) to indometha- 
cin, using serial two-dimensional and 
pulsed Doppler echocardiographic 
studies, and to correlate the response to 
treatment with serum indomethacin lev- 
els. Nineteen preterm infants (gesta- 
tional age, 26 to 31 weeks [mean, 28 
weeks]; weight, 600 to 1680 g [mean, 
1060 g]) were treated with indomethacin. 
Two-dimensional and pulsed Doppler 
echocardiograms were obtained be- 
fore administration of indomethacin and 
daily thereafter until the day after the last 
dose. Ductal responses to treatment 
were graded as open, constricted, or 
closed, and serum indomethacin levels 
were obtained 24 hours after the last 
dose. The PDA initially closed in 11 (58%) 
of 19 infants; however, in four of the 11, 
PDA reopened and three of four required 
surgical ligation. In seven (37%) of 19 


Previous studies looking at the re- 

sponse of the patent ductus arterio- 
sus (PDA) to indomethacin treatment 
have been predominantly based on 
physical signs and indirect M-mode 
echocardiographic measurements.” 
These factors, however, are known to 
have low sensitivity and specificity in 


For editorial comment see p 250. 


sick, low-birth-weight premature in- 
fants receiving mechanical respiratory 
support.*® With the development of 
high-resolution two-dimensional and 
pulsed Doppler echocardiographic 
techniques, it is now possible to visu- 
alize and determine patency of the duc- 
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patients, the PDA initially constricted, 
but five of seven subsequently reopened 
and required ligation. In one patient, 
indomethacin had no effect on the PDA. 
The mean indomethacin level for the 
whole group was 622 ng/mL. There was 
no difference in indomethacin level 
between the group with initial closure 
vs those with constriction (580 vs 
590 ng/mL), nor between those who 
eventually required ligation and those 
who did not. This study demonstrates 
that the majority of premature infants 
respond to indomethacin treatment with 
ductal constriction or closure but that 
reopening occurs frequently. The initial 
response does not mean that the ductus 
will remain constricted or closed, and 
surgical intervention may still be neces- 
sary. A serum indomethacin level of 
more than 250 ng/mL does not ensure 
ductal closure. 
(AJDC 1987;141:294-297) 


tus arteriosus, even in the smallest 
infants.** 

The role of indomethacin levels in 
the medical management of infants 
with PDA is uncertain. Brash et al? 
suggested that an indomethacin level 
above 250 ng/mL at 24 hours’ treat- 
ment was associated with a “major 
constrictive effect” in nearly all in- 
fants. Yeh et al,” however, reported 
on a number of infants weighing less 
than 1000 g who did not respond 
to indomethacin levels at 24 hours 
that were considerably greater than 
250 ng/mL. The aims of this study, 
therefore, were (1) to examine the re- 
sponse of PDA to indomethacin treat- 
ment utilizing serial, two-dimensional, 
and pulsed Doppler echocardiographic 
studies and (2) to correlate the re- 
sponse to treatment with serum indo- 
methacin levels 24 hours after the last 
dose. 

PATIENTS AND METHODS 

The study population consisted of all 
newborn infants who were given indometh- 
acin between July and November 1985. The 


decision to give indomethacin was made by 
the attending neonatologist and depended 
on the clinical and ventilatory status of the 
patient combined with the echocardio- 
graphic assessment. Fluid restriction, usu- 
ally to 100 mL/kg, was used as part of the 
medical regimen, but furosemide and 
digoxin were not used. The initial popula- 
tion comprised a total of 22 infants, but 
three had to be excluded either because 
indomethacin levels were not performed 
(two patients) or because of inadequate 
echocardiographic imaging (one patient). 
The study group, therefore, consisted of 19 
patients, 12 male and seven female, with 
gestational ages ranging from 26 to 31 
weeks (mean, 28 weeks) and weights rang- 
ing from 600 to 1680 g (mean, 1060 g). All 
patients were receiving assisted ventila- 
tion. The clinical details of individual pa- 
tients are shown in Table 1. 

The age at administration of indometha- 
cin ranged from 2 to 12 days (mean, 7 days). 
The usual dose of indomethacin used was 
0.2 mg/kg (0.56 mmol/kg) as the initial dose 
followed by 0.1 mg/kg (0.28 mmol/kg) for 
two doses at 12- to 24-hour intervals. Indo- 
methacin was administered intravenously 
over several minutes. The patients who 
required no further medical or surgical 
intervention were defined as the successful 
group and those who required further 
treatment were defined as unsuccessful. 
The treatment decisions were made by the 
attending neonatologist. The study was 
approved by the Institutional Review 
Board for Human Research, and informed 
parental consent was obtained prior to en- 
rollment of each infant in the study. 


Two-Dimensional and 
Pulsed Doppler Examination 


Serial two-dimensional and pulsed Dop- 
pler echocardiographic studies were per- 
formed before administration of indometh- 
acin and daily thereafter until the day 
following the last dose of indomethacin. 
Follow-up studies were performed up to 
two weeks after treatment to determine 
the long-term effect of indomethacin. The 
studies were performed using an ultra- 
sound system (Advanced Technology Labo- 
ratories, model 600 MK) that employed 
7.5 MHz for imaging and 5.0 MHz for 
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Table 1.—Clinical Characteristics of Study Population 


indomethacin Level 


24 h After 
Patient/Sex/ Age at Indomethacin Last Dose, Initial 
Gestational Age, wk Weight, kg Administration, d Doses, mg/kg ng/mL (mol/L) Response Final Result 
1/M/28 1.14 6 0.2, 0.1, 0.1 400 (1.12) Closure Remained closed 
2/F/29 1.09 9 0.2, 0.1, 0.1 1103 (3.08) Closure Remained closed 
3/M/26 0.71 7 0.2, 0.1, 0.1 330 (0.92) Closure Remained closed 
4/M/29 1.44 7 0.2, 0.1, 0.1 422 (1.18) Closure Remained closed 
5/M/26 1.02 8 0.2, 0.1, 0.1 354 (0.99) Closure Remained closed 
6/F/31 1.68 3 0.2, 0.1, 0.1 854 (2.39) Closure Remained closed 
7/M/30 1.35 2 0.2, 0.1, 0.1 682 (1.91) Closure Remained closed 
8/M/27 1.07 12 0.2, 0.1, 0.1 360 (1.01) Closure Reopened; ligated 
9/M/30 1.04 6 0.2, 0.1, 0.1 425 (1.19) Closure Reopened 
0.2, 0.2, 0.2* Closed* 
10/F/26 0.68 10 0.2, 0.1, 0.1 332 (0.93) Closure Reopened; ligated 
11/M/28 0.77 7 0.2, 0.1 1121 (3.13) Closure Reopened; ligated 
12/F/26 0.60 5 0.2, 0.1, 0.1, 0.1 616 (1.72) Constriction Died 
13/F/27 0.92 7 0.2, 0.1, 0.1 321 (0.90) Constriction Reopened; ligated 
14/M/28 1.13 7 0.2, 0.2, 0.1 425 (1.19) Constriction Reopened; ligated 
15/M/28 1.18 7 0.2, 0.1, 0.2 845 (2.36) Constriction Reopened; ligated 
16/M/26 0.70 7 0.2, 0.1 481 (1.34) Constriction Reopened; ligated 
17/F/31 1.11 4 0.2, 0.1, 0.1 1050 (2.93) Constriction Reopened; ligated 
18/M/27 1.20 6 0.2, 0.1, 0.1 418 (1.17) Constriction Closed 
19/F/28 1.24 8 0.2, 0.1, 0.1 1295 (3.62) No effect Ligated 


*Second course of indomethacin. 





Fig 1.—Two-dimensional echocardiographic image obtained from suprasternal notch 
demonstrates constricted patent ductus arteriosus (arrow). A indicates anterior; Ao, aortic 
arch; DAo, descending aorta; |, inferior; LPA, left pulmonary artery; MPA, main pulmonary 
artery; P, posterior; and S, superior. 


pulsed Doppler examination. An initial 
complete examination was performed to 
exclude congenital heart disease and to 
confirm the presence of the PDA. The 
suprasternal and high parasternal views 
were used to image the PDA as previously 
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described.®* Efforts were made in each 
study to see the entire length of the PDA, 
noting the status of the pulmonary end, the 
aortic end, and the middle portion (Fig 1). 

The pulsed Doppler assessment of the 
ductal status was performed by placing the 
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Fig 2.—Top, Pulsed Doppler tracing ob- 
tained with sample volume in left pulmonary 
artery (LPA) of patient with small patent 
ductus arteriosus (PDA). There is low flow 
velocity away from transducer (runoff) in 
diastole (open arrow) that is distinguishable 
from normal flow pattern. Bottom, Doppler 
tracing from different infant with large PDA. 
Scale is identical to top figure. Large dia- 
stolic flow velocity is demonstrated in this 
tracing (open arrow) indicative of significant 
runoff to pulmonary bed. 
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Table 2.—Responses to 
Indomethacin 


No. (%) of 
Patients 


11/19 (57) 
7/19 (37) 
8/19 (42) 
9/19 (47) 









Response 
Initial closure 
Initial constriction 
Sustained closure 
Ligation 














Indomethacin Level, ng/mL 





Closure Constriction No 
Response 


Fig 4.—I!ndomethacin levels 24 hours after 
last dose vs initial response of patent ductus 
arteriosus. 


sample volume in the PDA, in the pulmo- 
nary end of the ductus, and in the left 
pulmonary artery (Fig 2). The aim was to 
detect the presence of “runoff” into the 
PDA from the aorta and into the main and 
left pulmonary arteries. Detection of 
diastolic flow in the PDA or main pulmo- 
nary artery was required for the diagnosis 
of ductal patency. Using Doppler assess- 
ment combined with two-dimensional vi- 
sualization of the PDA, the status of the 
ductus arteriosus was established as 
“closed” (minimum diameter, <2 mm, and a 
negative Doppler study), “constricted” 
(minimum diameter, <2 mm, and a positive 
Doppler study), or “open” (minimum diam- 
eter, <2 mm, anda positive Doppler study). 
Reopening was defined as evidence on two- 
dimensional, pulsed Doppler examination 
of increasing size of the PDA and left-to- 
right shunting as evidenced by runoff. 
Purely right-to-left ductal shunting was 
not detected in any patient. 


Indomethacin Levels 


Blood samples were drawn 24 hours after 
the last dose, and indomethacin levels were 
measured using a rapid liquid chro- 
matography method developed by Ou and 
Frawley." Indomethacin was extracted 
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Closed 


Ligated 


Closed Ligated 





Fig 3.—Schematic representation of initial ductus response, further status, and outcome. 


into chloroform at a pH of 4.0 to remove 
interfering substances. The emulsion was 
centrifuged, heated, and centrifuged a sec- 
ond time. The chloroform layer was dried 
and the residue dissolved in a small aliquot 
of methanol. The chromatography was per- 
formed on a reverse-phase radial compres- 
sion column (C-18) in a mobile phase of 
methanol and acetate buffer at a pH of 3.6. 
Approximately 0.4 mL of serum was re- 
quired, and the result was usually available 
within four hours. 
Analysis of Data 

Data from the two groups of patients 
were analyzed using the unpaired Student t 
test. A probability level of .05 was required 
for statistical significance. 


RESULTS 


The effect of indomethacin on this 
group of 19 patients as determined by 
the serial two-dimensional, pulsed 
Doppler echocardiograms is presented 
for individual patients in Table 1 and 
for the group as a whole in Fig 3 and 
Table 2. The PDA initially closed com- 
pletely in 11 (58%) of 19 patients. In 
four patients from this group the PDA 
reopened and in three of those four 
patients the PDA eventually required 
surgical ductal ligation. The other pa- 
tient had a second course of indometh- 
acin that was successful. In seven 
(37%) of 19 patients, the PDA con- 
stricted but did not completely close. 
In five patients from this group the 
PDA subsequently reopened and re- 
quired ligation. In the remaining two 
patients from that group, the PDA 
closed completely one week after 
treatment in one patient and the other 
patient died within 48 hours of indo- 
methacin treatment. In only one pa- 


tient the indomethacin had no effect on 
the PDA. This patient underwent 
ductal ligation. 

The individual indomethacin levels 
24 hours after treatment are detailed 
in Table 1. Figure 4 shows the indo- 
methacin levels for all of the patients 
divided into the three initial response 
groups of closure, constriction, and 
no effect. All indomethacin levels 
were higher than 250 ng/mL, with the 
mean for the entire study group 
being 622 ng/mL. There was no sta- 
tistical difference in the mean val- 
ues between the group that closed 
initially and those that constricted 
(580 + 309 ng/mL vs 590 +290 ng/mL). 
The patient with no response to indo- 
methacin had the highest indometha- 
cin level (1295 ng/mL). 

A statistical comparison between 
the successful group of eight patients 
who required no further treatment 
and the unsuccessful group of ten pa- 
tients who needed further interven- 
tion (nine surgical and one second 
course of indomethacin) showed no dif- 
ferences in weight, gestational age, 
sex, or age at the time of administra- 
tion of indomethacin. The patient who 
died was not considered in this analy- 
sis. There were also no statistical dif- 
ferences for the same factors between 
the initial response groups of closure 
(11 patients) and constriction (seven 
patients). 


COMMENT 


Previous studies of the response of 
the ductus arteriosus have used insen- 
sitive and nonspecific methods for 
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Jetermination of ductal patency.’” The 
two-dimensional and pulsed Doppler 
examinations in this study demon- 
strate that nearly all sick, low-birth- 
weight premature infants with PDA 
have an initial constrictive response to 
a course of intravenous indomethacin, 
with 18 of 19 of our patients having 
either closing or constricting PDA. 
This initial favorable response, how- 
ever, was not sustained, and reopening 
occurred in four of 11 from the closed 
group and in five of seven from the 
constricted group. 

This study also shows that infants 
with ductal closure can be distin- 
guished from those with constriction. 
Unfortunately, initial response did not 
predict which ductus arteriosus was 
going to reopen as both groups had this 
potential, although reopening was 
more common in the constricted group 
(five of seven patients vs four of eleven 
patients). This means that following 
apparent initial successful indometh- 
acin treatment, careful observation 
of clinical status and ventilatory re- 
quirements must be maintained, and 
serial two-dimensional and Doppler 
echocardiographic study should be 
included in the routine management 
of patients receiving indomethacin. 

Late failures of indomethacin have 
been reported. Mellander et al” re- 
ported a 28% reopening rate after an 
initial success rate of 86% in a group of 
infants weighing less than 1000 g. This 
occurred after one dose of intravenous 
indomethacin, and some of the infants 
who experienced ductal reopening re- 
sponded to additional doses of indo- 
methacin. 

Previous reports regarding indo- 
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methacin treatment have had a vari- 
able percentage of infants with no ap- 
parent response to indomethacin. 
Only one infant in this study had no 
initial constrictive response and it 
seems likely that, as suggested by 
Brash et al,’ this is unusual and proba- 
bly only represents 10% to 15% of the 
patient group. There were no obvious 
clinical or echocardiographic feazures 
that helped to identify this particular 
infant prior to treatment. It was easy, 
however, to demonstrate that indo- 
methacin had no effect on the PDA. It 
should be possible to identify these 
infants echocardiographically after 
one course of indomethacin treatment 
and to refer them directly to surgery, 
as further indomethacin doses are un- 
likely to be effective. 

This study confirms the findings of 
Brash et al’ that a “major constrictive 
response” was produced in most in- 
fants with an indomethacin level of 
more than 250 ng/mL 24 hours after 
the last dose of indomethacin. The 
doses used in our study reliably gave 
levels of more than 250 ng/mL 24 hours 
after the last dose of indomethacin. 
Unfortunately, approximately one 
third (seven of 19) of these constrictive 
responses were not complete closure, 
and there was no way to separate the 
constrictive group from the closure 
group based on the 24-hour indometh- 
acin level. Therefore, the level of 
250 ng/mL neither guarantees initial 
closure nor predicts permanent clo- 
sure of the PDA. 

It seems likely that the main reason 
for the ductus arteriosus reopening is 
related to indomethacin levels falling 
below a critical level and the conse- 
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Medical Problems of 


Foreign-Born Adopted Children 


Jerri Ann Jenista, MD, Daniel Chapman, MD 


e Over 8000 foreign-born children, 
almost all from third-world countries, 
are adopted by citizens of the United 
States each year. Most primary care 
practitioners do not have enough experi- 
ence to evaluate and manage their prob- 
lems efficiently. We reviewed the medi- 
cal care of the foreign-born adoptees 
followed up in a single pediatric group 
practice. The 128 children arrived from 
one of eight countries in Asia or Latin 
America at ages ranging from 1 month to 
10 years; 57% were female. The median 
duration of follow-up was 20 months. 
The most common problems identified 
included deficient immunizations (37%), 
intestinal parasites (29%), emotional or 
behavioral problems (22%), skin dis- 
eases (16%), estimated age (12%), 
scabies and/or lice (10%), and congenital 
anomalies (10%). Twenty-one other 
classes of problems were identified, in- 
cluding developmental delay, lactose in- 


Approximately 8000 foreign-born 

children, almost all from third- 
world countries, are adopted by cit- 
izens of the United States each year. In 
1984, 580 such children were placed in 
Michigan alone.’ 

Most of the children are abandoned 
or come from situations with minimal 
medical care. They present the physi- 
cian with a variety of medical prob- 
lems, ranging from acute diseases 
such as rubeola or exotic parasitic in- 
fection to chronic conditions such as 
malnutrition, psychologic develop- 
mental delay, or undiagnosed congeni- 
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tolerance, vision and hearing deficits, 
and chronic hepatitis B carrier status. At 
arrival or within one month, 49% of the 
children had acute infectious diseases, 
including upper respiratory tract infec- 
tion, otitis media, rubeola, varicella, and 
mumps. Nineteen percent of the children 
underwent surgical procedures ranging 
from circumcision to cleft lip-palate re- 
pair; 46% of these children were never 
screened for hepatitis B. Fourteen per- 
cent were hospitalized at least once, 5% 
within the first month after arrival. We 
developed a simple protocol to screen 
foreign-born adopted children, allowing 
rapid identification of treatable prob- 
lems at the least cost and inconvenience 
to the family. Thirty-six percent of the 
families made at least one preadoption 
visit, permitting an explanation of the 
protocol and potential problems before 
the child’s arrival. 
(AJDC 1987;141:298-302) 


tal anomalies. Origin-specific condi- 
tions are not at all unusual; for 
example, malaria in children from the 
Indian subcontinent or hemoglobi- 
nopathies in those from Korea or 
Southeast Asia. 

Currently, the only comprehensive 
guide to the medical care of adoptees is 
the American Academy of Pediatrics 
report Adoption of Children.*? Pub- 
lished in 1973, this book covers the 
topic of intercountry adoption with a 
single page. A two-page update, dated 
1981, gives only general recommenda- 
tions.” Scattered studies of the rever- 
sal of the effects of malnutrition and of 
the generally good psychologic out- 
come are available in the social work 
literature.* A few of the larger adop- 
tion agencies maintain long-term reg- 
isters of placed children, but their data 
are not generally accessible. One pri- 
vately published book describes the 


medical care needs of infants from a 
particular Indian nursery.° 

Few pediatricians have had experi- 
ence with enough of these children to 
manage their evaluation both effi- 
ciently and expediently. The literature 
from adoptive parent support groups 
abounds with stories of delayed diag- 
nosis, unrecognized treatable disease, 
and overaggressive investigation or 
management of normal physical or cul- 
tural variants.’ 

Physicians, parents, and adoption 
agencies need to know what to expect, 
what to do, and when to do it when 
presented with a newly placed foreign- 
born adoptee. This study is a review of 
the problems faced in a single pediatric 
practice. 


PATIENTS AND METHODS 


Child Health Associates Inc, Ann Arbor, 
Mich, is a six-physician private pediatric 
group practice with 35000 patient visits 
per year. Families refer themselves to the 
practice, usually on the advice of physi- 
cians, social workers, or other parents. All 
foreign-born adopted children enrolled in 
the practice as of November 1984 were 
eligible for the study. The office chart and 
any materials received from outside 
sources, including consultation reports, 
hospital discharge summaries, and medical 
records that arrived with the child, were 
abstracted by one of us (J.A.J.) using a 
predetermined data-collection form. 
Charts were reviewed for demographic in- 
formation; all clinical diagnoses encoun- 
tered; and the need for laboratory testing, 
hospitalization, or consultation. Problems 
identified were further categorized by oc- 
currence within six months of arrival, 
within two years of arrival, or after the 
second year. The number of office visits 
during each period was counted. Visits to 
other physicians or emergency rooms, tele- 
phone contacts, and visits made solely for 
laboratory tests or immunizations were not 
included. 
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Growth parameters were recorded from 
the initial arrival evaluation and the most 
recent visit. The results were evaluated 
using the National Center for Health Sta- 
tistics-World Health Organization growth- 
chart percentiles.’ Values were converted 
to z scores to allow comparison across ages. 
Paired t tests were used to evaluate any 
changes in weight for age, height for age, or 
weight for height. Malnutrition was de- 
fined using the criteria of the Wellcome 
Trust.’ 


RESULTS 


As of November 1984, 128 foreign- 
born adoptees had enrolled in the prac- 
tice. The children were members of 96 
families and included four sets of twins 
and four other sets of biologic siblings. 
The countries of origin were Korea, 96 
(75%); India, two (2%); Colombia, 25 
(20%); and one each from Guatemala, 
Brazil, Chile, El Salvador, and Viet- 
nam (4%). Fifty-seven percent were 
female. The median age at arrival was 
6 months (range, 1 to 120 months). In 
comparison, the US Immigration and 
Naturalization Service reported the 
following information for foreign-born 
adopted children who arrived in 1984: 
59% female; 61% less than 1 year of age; 
and country of origin: Korea, 62%; 
Colombia, 7%; India, 6%; and El Sal- 
vador, Brazil, Chile, Guatemala, and 
Vietnam combined, 8.5%.’ The median 
number of office visits was nine (range, 
one to 52), and the median duration of 
follow-up was 20 months (range, zero 
to 105 months). No child died, and no 
adoption was disrupted during follow- 
up. Thirty-five families (36%) made at 
least one preadoption visit to the of- 
fice. 

The Table lists the frequency of the 
conditions identified. Parasites en- 
countered included the following: 
Entamoeba histolytica (amebiasis), 
Entamoeba coli, Ancylostoma duo- 
denale (hookworm), Ascaris lumbri- 
coides (roundworm), Giardia lamblia, 
Taenia solium (cysticercosis), Hyme- 
nolepis nana (dwarf tapeworm), 
Endolimax nana, Toxocara canis 
(visceral larva migrans), Stron- 
gyloides stercoralis, Trichuris trichi- 
ura (whipworm) Trichomonas, 
scabies, and lice. The “other” category 
included two siblings with positive 
VDRL tests known before arrival and 
one child with a vaginal discharge. 
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Medical Problem 


Deficient immunizations 
Visual impairment 
Hearing impairment 
Intestinal parasites 
Past hepatitis B infection 
Emotional problems 
Skin disease 

Estimated age 

Scabies and/or lice 
Congenital abnormalities 
Urinary tract infection 






Developmental delay 
Lactose intolerance 
Single parent 

Skin infection 

Hepatitis B chronic carrier 
Seizure disorder 
Orthopedic deformity 
Isoniazid therapy 


Anemia 

Dental problems 
Nutritional deficiency 
Language problem 
Food intolerance 
Allergy 

Mental retardation 
Other 





Medical Problems Encountered in Foreign-Born Adopted 
Children Followed up in a Private Pediatric Practice 






Pregnancy subsequent to adoption 


Positive PPD test or BCG vaccinationt 


No. Positive/ 
No. (%) 
Examined or Tested* 


44/120 (36.7) 
11/30 (36.7) 

6/20 (30.0) 
29/99 (29.3) 
11/49 (22.4) 
28/125 (22.4) 
20/126 (15.9) 
15/127 (11.8) 
13/124 (10.5) 
13/126 (10.3) 

5/53 (9.4) 

9/96*(9.4) 
11/125 (8.8) 
10/125 (8.0) 

7/96*(7.3) 
9/126 (7.1) 

4/68 (5.9) 
6/125 (4.8) 
6/125 (4.8) 

4/91 (4.4) 
4/101 (4.0) 

3/87 (3.4) 
4/125 (3.2) 
3/125 (2.4) 
2/123 (1.6) 
1/125 (0.8) 
1/125 (0.8) 
1/125 (0.8) 
3/126 (2.4) 































*Denominator indicates number of families rather than number of children. 
tPPD indicates purified protein derivative; BCG, bacille Calmette Guérin. 


At arrival or within the first month, 
acute infectious disease developed in 
63 (49%) children, including otitis me- 
dia, 23; upper respiratory tract infec- 
tion, 30; diarrhea, seven; monilia, five; 
conjunctivitis, five; urinary tract in- 
fection, four; scalp abscess, three; sal- 
monellosis, two; varicella, two; and 
one each with mumps, tuberculosis, or 
rubeola. Eighteen children (14%) were 
hospitalized at least once, six (5%) 
within one month of arrival. Of these 
six, four were for acute infectious ill- 
ness (diarrhea, urinary tract infection, 
suspected sepsis, and respiratory dis- 
tress), and two were for elective cleft 
lip-palate repair. Eleven admissions 
occurred between one and six months 
after arrival, and seven occurred be- 
tween six and 24 months. Of the later 
admissions, 12 were for elective surgi- 
cal procedures, and six were for acute 
infectious diseases (bronchiolitis, 
groin abscess, pyelonephritis [two 
cases], suspected Reye’s syndrome, 
and gastroenteritis). Twenty-four 
(19%) of the children underwent a sur- 
gical procedure: circumcision, 11; cleft 


lip-palate repair, five; hypospadias re- 
pair, two; and one each rib biopsy, 
abscess drainage, eye surgery, tear 
duct probing, earplasty, and granu- 
loma removal. Of these 24 children, 13 
(54%) had negative test results for 
hepatitis B surface antigen; 11 (46%) 
were never tested. Another three chil- 
dren had dental procedures; two were 
antigen negative, and one was 
positive. 

Sixty-eight specialist consultations 
were obtained from 17 specialty groups 
during the first two years of follow-up. 
Some were initiated by the parent and 
subsequently reported to the pediatri- 
cian. We made no attempt to question 
families about other referrals or sec- 
ond opinions. 

Of the medical diagnoses noted in 
the record, 86% were made within six 
months of arrival, an additional 9% by 
24 months, and 5% after the first two 
years. Problems identified beyond six 
months fell into only a few categories: 
seizure disorder, five; emotional prob- 
lems, nine; developmental delay, two; 
visual or hearing deficits, ten; aller- 
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gies, one; skin disease, five; parasitic 
infestation, three; orthopedic abnor- 
mality, one; positive tuberculosis 
screening test, one; anemia, one; and 
past hepatitis B infection, two. 

At arrival, the mean standardized 
percentiles for height for age, weight 
for age, and weight for height were 
36th, 31st, and 40th, respectively. At 
the most recent visit, the mean stan- 
dardized percentiles for the group 
were 34th, 35th, and 45th. Both 
weight for age (P = .018) and weight for 
height (P=.008) improved signifi- 
cantly from arrival to the latest follow- 
up. At arrival, two (1.5%) of 126 chil- 
dren were marasmic (<60% of ex- 
pected weight for age without edema), 
and 22 (17.5%) of 126 were underweight 
(>60% but <80% of expected weight 
for age without edema). At follow-up, 
no child was classified as marasmic, 
and only six (5.4%) of 111 remained 
underweight. 


COMMENT 
Questions 


Will the Child Be Ill at Arrival? — 
Because the state of Michigan requires 
agency involvement in all adoptions, 
the majority of children came from 
programs that provide at least minimal 
medical, social, and nutritional sup- 
port. The children were often aban- 
doned, arriving with incomplete medi- 
cal records or none at all. Because the 
children in each country came from 
many different institutions, there was 
no standardized medical evaluation. 
The examination required for US visa 
approval mandates only that physical 
and mental impairments be described 
and the child be certified free of com- 
municable diseases. Such visa ex- 
aminations were of variable complete- 
ness, and results were not usually 
available to the parent or physician. 
Unlike immigrant or refugee families, 
there was rarely an adult available 
with knowledge of the family or ge- 
netic background or of the child’s per- 
sonal experiences. 

Nevertheless, the majority of chil- 
dren arrived in good condition. Al- 
though half suffered an acute infection 
in the first month, usually of the respi- 
ratory tract or middle ear, the illnesses 
were easily managed. Only four chil- 
dren (8%) were hospitalized for acute 
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illness early after arrival. One was a 
neonate with fever admitted for “sus- 
pected sepsis” eventually diagnosed as 
a viral syndrome. The other three all 
had multiple problems or symptoms 
and seemed seriously ill. Hospitaliza- 
tion provided the opportunity for rapid 
evaluation and consultation; all were 
discharged within a week. 

After Arrival, Will the Child Need 
Immediate Examination and Test- 
ing?—Nearly all the diagnoses en- 
countered in the review were made 
in the first six months after arrival. 
Most were either known before arrival 
(cleft lip-palate, heart murmur, posi- 
tive VDRL test, or previous treatment 
for tuberculosis) or expected (deficient 
immunizations, parasitic infestations, 
or hepatitis B carrier state). The only 
major anomaly discovered after ar- 
rival was congenital hip dysplasia. Ex- 
cept for the children who were ob- 
viously ill at arrival, there did not 
seem to be any advantage to perform- 
ing a complete evaluation immediately. 
As a matter of fact, over the years, the 
practice has evolved the custom of ask- 
ing parents to bring the child in within 
24 hours if he or she appears obviously 
ill or if they notice some unexpected 
problem (usually, abnormal behavior 
or a report of illness by the child’s 
travel escort). Otherwise, the child is 
seen within two weeks of arrival, giv- 
ing the family a chance to observe the 
child’s behavior, habits, and develop- 
ment after recovery from the inevita- 
ble jet lag. 

Will the Child Pose Any Infection 
Risk to Others?—No_ secondary 
spread was documented in our series 
from the cases of rubeola, varicella, or 
mumps; however, an epidemic of mea- 
sles from just such a child was recently 
reported from Michigan.’ A few fam- 
ilies commented “We all caught the 
cold the baby brought.” No parents 
reported diarrhea illness in the house- 
holds of the children with salmonello- 
sis, enteropathogenic Escherichia 
coli, giardiasis, or amebiasis. Several 
asymptomatic families were treated 
for scabies and/or lice because of 
delayed recognition of these conditions 
in their children. Of the four children 
with tuberculosis or a positive skin 
test unexplained by bacille Calmette 
Guérin vaccination, all were diagnosed 


before arrival, and all but one had 
already begun isoniazid therapy. 

Hepatitis B screening was a signifi- 
cant problem. Until 1984, the practice 
did not have a specific policy on sereen- 
ing. Some children were screened at 
entrance to the foreign institution but 
not at discharge or after arrival in the 
United States. Of the children 
screened after arrival, inappropriate 
tests were occasionally used (liver 
function tests alone, hepatitis B sur- 
face or core antibody determination 
alone, etc). Beginning in 1984, screen- 
ing was systematically offered to all 
families, and a one-time mass mailing 
was used to alert parents to the need 
for and availability of testing. A num- 
ber of families refused testing, fearing 
social consequences for their children. 
Of the 68 children screened for the 
chronic carrier state, that is, for the 
presence of hepatitis B surface anti- 
gen, four had positive results. Results 
remained positive in all four for at least 
six months after initial screening, es- 
sentially eliminating the possibility of 
acute nonicteric hepatitis at the time of 
the first test. All other members of the 
households were vaccinated, usually 
without any screening for previous ex- 
posure to the virus. Two children were 
too young for school and were not in 
any day care situation. The other two 
were excluded from private nursery 
school. One family subsequently 
moved to another state and decided not 
to inform the new school of their child’s 
carrier status. 

More worrisome were the 27 chil- 
dren who underwent a surgical or den- 
tal procedure. Only 59% (16) of these 
children were screened for hepatitis B 
antigenemia; one had positive results. 
Although some of the procedures were 
minor enough to pose little risk of 
hepatitis B to the surgeon or nursing 
staff (eye surgery or tear duct prob- 
ing), others underwent major proce- 
dures, usually cleft palate repair, with 
no screening test reported. Some chil- 
dren may have had in-hospital testing 
that was not recorded in the discharge 
summary, but neither the families nor 
the pediatricians knew of such a case. 

All the hepatitis B chronic carrier 
children were Korean. Only four chil- 
dren from other countries were 
screened for antigenemia, and all had 
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iegative results, although one infant 
rom Chile adopted at age 1 month had 
ı positive hepatitis B surface antibody 
est. Thus, 6.25% (4/64) of the Korean 
‘hildren screened were chronic car- 
jers, a prevalence rate similar to that 
n other studies.” Presumably, among 
she 28 Korean children never tested, 
chere may be one or two carriers at 
risk of unknowingly transmitting the 
virus to their household contacts and 
health care workers and, later, to sex- 
qal contacts or, if female, to their new- 
born infants. 

What Are the Chances of Any Sur- 
prise Diagnoses?—Although some 
parents were alarmed by the discovery 
of parasites, tuberculin reactivity, evi- 
dence of hepatitis B infection, or un- 
common infections such as rubeola or 
mumps, none of these findings should 
be unexpected. Other expected short- 
term problems, such as dental caries, 
anemia, nutritional deficiencies, or in- 
complete immunizations, were either 
unusual or were recognized early and 
managed easily. Mental or develop- 
mental delay, emotional or behavior 
problems, or language difficulties 
were noted in about 25% of the chil- 
dren; the parents of 5% went for psy- 
chologic counseling. Other families 
may have thought adjustment reac- 
tions were normal, dealt with prob- 
lems through the supervising social 
worker, referred themselves for coun- 
seling, or were too early in the adop- 
tion process to recognize difficulties. 

One predicted condition was small 
size or malnutrition. Our study was 
not designed to examine individual 
growth patterns. The group as a whole 
arrived with anthropometric mea- 
sures near the 35th percentile and 
remained about the same after two 
years of follow-up. There was consider- 
able individual variation, with some 
children making remarkable gains in 
weight, probably accounting for the 
statistical improvement seen in weight 
for age and weight for height. How- 
ever, the parents’ general impressions 
of infants, especially of those arriving 
from foster care in Korea, were that 
the children were too fat! 

Interestingly, the medical records 
identified only 2.4% of children as hav- 
ing any sort of nutritional deficiency, 
while international standards classi- 
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Protocol for initial evaluation of medical care needs in foreign-born adopted children. Tb 
indicates tuberculosis; HBsAg, hepatitis B surface antigen. 


fied almost 20% as moderately (under- 
weight) or severely (marasmic) mal- 
nourished. With no specific therapy 
offered, all but 5.4% of the children 
attained an acceptable weight for age 
within this limited follow-up period. 
Apparently, the lack of physician con- 
cern with laboratory investigation of 
or aggressive nutritional rehabilita- 
tion for the expected problems of mal- 
nutrition was justified. 

Will There Be a Need for Special- 
ized Care?—The pediatricians of this 
practice have maintained a particular 


interest in foreign-born adoptees and 


immigrant children. Thus, they have 
made special efforts to keep current 
with the literature on uncommon prob- 
lems such as the need for tuberculin 
screening in children with a history of 
bacille Calmette Guérin vaccination or 
the treatment of unusual parasitic in- 
festations. Even so, all of the acute or 
chronic infections recognized in this 
study were well covered in the Ameri- 
can Academy of Pediatrics’ 1982" and 
1986" “Red Books.” In two instances, 
the recommended drugs were not com- 
mercially available but were easily ob- 
tained directly from the Centers for 
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Disease Control, Atlanta. The univer- 
sity infectious disease service was con- 
sulted only for the management ques- 
tions surrounding two of the hepatitis 
B carriers. 

The physicians obtained 66 other 
consultations from 16 specialty 
groups. Parents may have referred 
themselves to other specialists, how- 
ever, without consulting the pediatri- 
cians first. The majority of consulta- 
tions were for problems that are not 
adoption specific, such as asthma, re- 
current otitis media, or circumcision. 
The problem of pseudostrabismus in 
Oriental children is well recognized 
and accounted for only two of the eight 
ophthalmologic referrals. The seven 
psychology and three physical therapy 
referrals are probably an underesti- 
mate of the children evaluated for de- 
velopmental, emotional, or behavioral 
problems, as some were surely man- 
aged by the adoption agency worker or 
the local school district resources. 
Nearly 12% (15) of the children had an 
estimated age. For the very young 
infant, there was no difficulty in as- 
signing an apparently appropriate 
birthdate based on size and develop- 
mental skills. For the older children, 
families usually accepted the agency 
estimate of age or petitioned for a 
lowered age based on delayed develop- 
ment. In only one or two cases was the 
age lowered based on small stature. 
Three age assignments were made 
only after dental, endocrinologic, and/ 
or bone age assessments. 
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Recommended Protocol 


The patient population we describe 
was determined by a variety of factors 
that may differ in other states. For 
instance, the country of origin, age of 
the child, and number of older or “spe- 
cial needs” children are functions of the 
philosophies of the adoption agencies 
licensed in Michigan; private adop- 
tions are not allowed. Referral to the 
practice is influenced by place of resi- 
dence, involvement in adoptive parent 
groups, previous adoption experi- 
ences, and agency recommendations. 
The characteristics of our population 
were very similar to those of all for- 
eign-born adopted children who en- 
tered the United States in 1984. 

The diagnostic screening done and 
the number and types of problems 
identified are only minimal estimates. 
Tests done at outside laboratories, at 
consultants’ offices, or during hospi- 
talization were not always recorded in 
the office chart. Many acute illnesses 
and behavioral or emotional problems 
were likely managed by telephone or 
during the course of a regular office 
visit but never written down. 

This practice has empirically 
evolved and then refined, based on this 
study, a simple protocol for dealing 
with the medical care needs of foreign- 
born adopted children (Figure). At 
time of referral, the family is encour- 
aged to make an appointment for a 
preadoption visit. The medical infor- 
mation available about the child is dis- 
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cussed, and the expected or most com- 
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examination-prompted screening 
tests and ova and parasite testing of at 
least one stool specimen. In children 
with no record of previous studies, 
tuberculosis skin tests and/or a VDRL 
test are recommended. In children of 
Asian origin, the practice highly en- 
courages testing for hepatitis B car- 
rier status. When the child’s age is in 
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Yytomegalovirus Infection and 
3ronchopulmonary Dysplasia 


n Premature Infants 


fark H. Sawyer, MD; David K. Edwards, MD; Stephen A. Spector, MD 


è During a five-year period, 32 preterm 
fants weighing less than 2000 g were 
liagnosed as having postnatally ac- 
juired cytomegalovirus (CMV) infection 
n a neonatal intensive care unit. These 
‘MV-infected infants were matched with 
2 uninfected controls for gestational 
ige, birth weight, and birth date; the two 
jroups did not differ in Apgar scores or 
he incidence of respiratory distress 
syndrome and patent ductus arteriosus. 
Roentgenographic evidence of broncho- 
yulmonary dysplasia (BPD) developed 
n 24 (75%) of 32 CMV-infected infants, 
in incidence significantly greater than 
hat observed in control infants (12/32; 
38%). Infants with acquired CMV infec- 
ion required more respiratory support 
and longer hospitalization than unin- 
fected controls. This association be- 
tween acquired CMV infection in pre- 
mature infants and the development of 
chronic lung disease provides further 
evidence that vigorous efforts to prevent 
CMV infection in hospitalized neonates 
is warranted. 

(AJDC 1987;141:303-305) 


(i oniesalovirus (CMV) infection in 

infancy may be acquired in utero, 
at birth, or postnatally, and may lead 
to acute disease and long-term se- 
quelae. Although many acquired CMV 
infections are asymptomatic, clinically 
apparent acute illness is often charac- 
terized by hepatosplenomegaly, pneu- 
monitis, and thrombocytopenia.“ The 
most commonly recognized chronic se- 
quelae of congenital CMV infection 


Accepted for publication Sept 24, 1986. 

From the Departments of Pediatrics (Drs Saw- 
yer, Edwards, and Spector) and Radiology (Dr 
Edwards), University of California, San Diego 
Medical Center. Dr Sawyer is now with the Na- 
tional Institute of Allergy and Infectious Dis- 
ease, Bethesda, Md. 

Reprint requests to UCSD Medical Center, 
H-814-H, 225 Dickinson St, San Diego, CA 92103 
(Dr Spector). 


AJDC—Vol 141, March 1987 


involve the central nervous system and 
result in mental retardation and sen- 
sorineural hearing loss.°* In pre- 
mature infants, pulmonary infection 
with CMV can lead to pneumonia and 
respiratory compromise,*” but 
chronic pulmonary illness associated 
with CMV has not been emphasized. 

Bronchopulmonary dysplasia (BPD) 
often complicates the course of sick 
premature infants.“ Although the 
precise etiology of BPD is unknown, it 
appears to be related to exposure to 
increased oxygen tensions and me- 
chanical ventilation.“ Other possible 
pathogenic factors include respiratory 
distress syndrome, patent ductus ar- 
teriosus, persistent fetal circulation, 
and pulmonary interstitial emphy- 
sema.” To date, pulmonary infection 
is believed to play a minor role in the 
development of BPD. Because ac- 
quired CMV infection in neonates 
often results in chronic viral replica- 
tion, can cause a severe pneumonitis, 
and requires exposure of infants to risk 
factors for BPD, we studied the associ- 
ation between postnatally acquired 
CMV infection and the development of 
BPD in premature infants. 


PATIENTS AND METHODS 


All premature infants hospitalized in the 
neonatal intensive care unit at the Univer- 
sity of California, San Diego Medical Cen- 
ter, from April 1979 through April 1984 
were screened within the first week of life 
and then with weekly urine cultures for 
CMV excretion. Urine was cultured in 
human embryonic lung fibroblasts, and 
CMV was identified as previously de- 
scribed.’ Acquired CMV infection was de- 
fined as the onset of virus shedding in the 
urine after 21 days of age. No infants stud- 
ied were congenitally infected. Cytomega- 
lovirus-infected infants were matched with 


uninfected control infants with respect to 
gestational age, birth weight, and date of 
birth before their charts were reviewed. In 
the study and control groups, blood trans- 
fusions were from random donors; blood 
was not screened for CMV antibody. Some 
infants received thawed frozen banked 
breast milk. 

Respiratory distress syndrome (hyaline 
membrane disease) was diagnosed by 
clinical course and serial chest roent- 
genograms showing fine granularity, hypo- 
ventilation, and air bronchograms noted 
within the first 24 hours of life without 
other identified cause. Bronchopulmonary 
dysplasia was diagnosed by serial chest 
roentgenograms demonstrating typical 
and chronic parenchymal abnormalities"; 
roentgenograms were interpreted without 
knowledge of CMV status. 

Pneumonia related to CMV was defined 
as clinically and roentgenographically ap- 
parent pneumonia occurring within one 
week of the date of the initial CMV isolation 
from urine without any other identified 
cause. . 

Statistical analysis was performed with 
Fisher’s exact test or the Mann-Whitney 
test with two-tailed analyses. 


RESULTS 


Study and control infants were sim- 
ilar in gestational age (mean, 28.4 
weeks vs 29.0 weeks), birth weight 
(mean, 1046 g vs 1076 g), Apgar scores 
at 1 and 5 minutes (mean, 4.2/6.4 vs 
3.4/6.2), and incidence of respiratory 
distress syndrome (22/32 vs 21/32) (Ta- 
ble 1). They were also similar with 
respect to incidence of patent ductus 
arteriosus (23/32 vs 24/32) and max- 
imal peak inspiratory pressures re- 
quired during artificial ventilation 
(mean, 24.0 em H,O vs 18.0 em H,O) 
(Tables 1 and 2). 

The 32 infants with acquired CMV 
infection began excreting virus at a 
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5-6 12 
7-8 4 
9-10 4 
11-13 1 
3 


tP =.01 by Fisher's two-tailed exact test. 


mean age of 51.2 days (range, 21 to 143 
days). Roentgenographic evidence of 
BPD developed in 24 (75%) of 32 CMV- 
infected infants, compared with 12 
(38%) of 32 uninfected control infants 
(P=.005, Fisher’s exact test). Seven 
(88%) of eight infants excreting CMV 
by 3 to 4 weeks of age developed roent- 
genographically apparent BPD, com- 
pared with one (13%) of eight con- 
trols (P=.01, Fishers exact test) 
(Table 3). Infants who acquired CMV 
generally required more respiratory 
support than uninfected infants, with 
a longer mean exposure to and in- 
creased levels of inspired oxygen (61.4 
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Table 1.—Demographic Data of Infants With 
Postnatally Acquired Cytomegalovirus and Uninfected Controls 


Infected Infants Controls 
32 32 


Respiratory distress syndrome, No. (%) of patients 





Table 2.—Supportive Care and Complications Associated With 
the Development of Bronchopulmonary Dysplasia in Infants With 
Acquired Cytomegalovirus and Uninfected Controls* 


Infected Infants 
(N=32) 


61.4+53 (4-152) 
20.3+20.1 (0-46) 
24.7+11.1 (12-44) 
25.0+24.5 (6-128) 
107+42.4 (43-180) 


Table 3.—Age of Development of CMV Viruria and Association With 
Roentgenographic Evidence of Bronchopulmonary Dysplasia Compared With 
Matched Controls* 


CMV Infected 








28.4 (25-33) 29.0 (26-32) 
1046 (700-1960) 1076 (570-1700) 
4.2/6.4 3.4/6.2 

22 (69) 21 (66) 







23 (72) 24 (75) 












Controls 









(N=32) 
22.1+25.9 (1-87) 
10.0+14 (0-58) 056 
18.2+9.4 (12-30) 034 
13.3+9.9 (4-52) 013 






67.8+27.4 (20-112) 

















BPD Positive, No. (%) of Infants 



















Matched Controls 


7 (88)t 1 (13) 













7 (58) 5 (42) 
3 (75) 1 (25) 
4 (100) 2 (50) 
1 (100) 1 (100) 
2 (67) 2 (67) 
24 (75) 12 (38) 





*CMV indicates cytomegalovirus; BPD, bronchopulmonary dysplasia. 


days vs 22.1 days, P =.002), more pro- 
longed intubation (20.3 days vs 10.0 
days, P=.056), and longer hospital- 
ization (mean, 107 days vs 67.8 days, 
P=.001). The CMV-infected infants 
received a mean of 25.6 blood transfu- 
sions, while controls received a mean 
of 13.3 transfusions (P = .013). 
Clinically apparent pneumonia that 
was believed to be due to CMV oc- 
curred in nine infants. Of these, eight 
(89%) developed roentgenographic ev- 
idence of BPD, compared with six 
(67%) of nine matched controls (not 
significantly different). Infants with 
CMV pneumonia required a mean of 


30.4 days of intubation, compared with 
5.0 days for controls (P=.035), and a 
mean of 76.3 days of oxygen adminis- 
tration, compared with 21.0 for con- 
trols (P = .022). Infants with CMV also 
required longer mean hospitalization: 
123.6 days vs 93.4 days (P = .087). 
COMMENT 

Premature infants are at high risk of 
developing CMV infection during their 
hospitalization; the infection may be 
clinically apparent or asympto- 
matic.**” Blood transfusions, >? 
breast milk,” the presence of active 
CMV excretion in the mother,‘ and, 
rarely, infant-to-infant transmis- 
sion” have been implicated as 
sources of acquired CMV infection in 
hospitalized neonates. Chronic organ 
involvement and prolonged viral ex- 
cretion are recognized with congenital 
and acquired CMV infection. Our data 
indicate that the lungs of premature 
infants may be chronically affected by 
acquired CMV infection. 

The role of CMV infection in the 
development of BPD is unclear. Acute 
CMV pneumonia often necessitates 
prolonged artificial ventilatory sup- 
port and increased oxygen administra- 
tion, which are known to be associated 
with the development of BPD. Thus, 
CMV infection may play an indirect 
role in the development of BPD by 
causing increased exposure to other 
causative factors. The association be- 
tween postnatally acquired CMV in- 
fection and the development of BPD 
may also represent direct effects of 
CMV on the lung. In this regard, we 
may have underestimated the actual 
number of infants infected with CMV 
who developed pulmonary infection, 
because pneumonia can occur before 
CMV excretion or months after the 
initial occurrence of viruria. Cyto- 
megalovirus infections often persist 
for months and may cause a diffuse 
necrotizing pneumonia with fibrosis 
that might contribute to the roentgen- 
ographic changes supporting BPD. 
Premature infants may be particularly 
susceptible to damage from chronic 
infections because of their immuno- 
compromised state. Our data do not 
identify which risk factors associated 
with CMV infection are most predic- 
tive of the subsequent development of 
BPD. 
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It is likely that the majority of in- 
fants in this study acquired CMV 
through blood transfusions or at birth 
from infected cervicovaginal secre- 
tions. The increased requirements for 
blood transfusions in CMV-infected in- 
fants compared with controls may re- 
flect a bias in patient selection or 
might result from prolonged illness in 
CMV-infected infants who require in- 
creased support. If CMV plays a role 
in the development of BPD, the inci- 
dence of BPD may decrease as precau- 
tions are taken to limit the exposure of 
sick neonates to CMV-positive blood. 

In this retrospective study, we have 
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established a strong association be- 
tween the acquisition of CMV infection 
and radiologic evidence of BPD in pre- 
mature infants. This report does not 
establish CMV as a cause of chronic 
pulmonary disease in these infants. 
There are many variables that may 
account for the increased incidence of 
BPD in our study group, of which CMV 
infection is one. However, since the 
treatment of BPD and CMV exposes 
infants to additional risk factors, the 
precise causes of chronic pulmonary 
disease are difficult to determine. It is 
likely that the clinical spectrum of 
chronic lung disease in premature in- 
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fants has many causes, with the cu- 
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sulting in a common clinical and roent- 
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Pancreatitis in Kawasaki Disease 


Joan Stoler, MD; Jeffrey A. Biller, MD; Richard J. Grand, MD 


® Two children with Kawasaki disease 
presented with vomiting, back and ab- 
dominal pain, elevated serum amylase 
values, and ultrasonographic findings 
consistent with pancreatitis. In both pa- 
tients, pancreatitis appeared after approx- 
imately two weeks of illness, and both 
patients underwent extensive evalua- 
tions, which yielded negative results, for 
other disorders associated with pan- 
creatitis. We suggest that in the absence 
of acute infection, and in the presence of 
appropriate diagnostic criteria, pan- 
creatitis should be considered in all pa- 
tients with Kawasaki disease who have 
severe abdominal pain. 

(AJDC 1987;141:306-308) 


awasaki disease is a multisystem 

disorder of unknown origin with 
varying clinical expression and estab- 
lished diagnostic criteria. The pa- 
thology of this disease is not always 
reflected by clinical manifestations. 
Autopsy reports have shown wide- 
spread but variable involvement of the 
medium-sized muscular arteries of the 
adrenal glands, spleen, kidneys, lung, 
liver, gastrointestinal tract, mesen- 
tary, spermatic cord, and pancreas.°® 
However, despite pathologic evidence 
of pancreatic involvement, there have 
been no reports of clinical pancreatitis 
occurring with this disorder. Herein, 
we describe two children with Kawa- 
saki disease who presented with 
vomiting, back and abdominal pain, 
and elevated serum amylase values 
consistent with acute pancreatitis. 
These children underwent extensive 
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evaluations, which yielded negative 
results, for other disorders associated 
with pancreatitis. One of the children 
(patient 2) was a recent patient, and 
the other was found from reviewing 
the charts of patients seen at our hos- 
pital during the New England epi- 
demic of Kawasaki disease in 1980.? 


PATIENT REPORTS 


PaTIENT 1.—A 5-year-old boy was ad- 
mitted to our hospital with fever, sore 
throat, rash, cervical adenopathy, and ab- 
dominal pain of five days’ duration. Two 
years previously he had been hospitalized 
for Kawasaki disease complicated by con- 
gestive heart failure with mild carditis. 
Prior to admission oral dicloxacillin ther- 
apy was instituted, but the fever persisted. 
On the day of admission (day 5) he experi- 
enced vomiting and severe, sharp midab- 
dominal pain. 

Physical examination revealed an ill-ap- 
pearing boy with a diffuse, focally con- 
fluent, erythematous maculopapular rash 
covering his entire body, except his face, 
palms, and soles. His conjunctivae were 
inflamed, and he had a strawberry-appear- 
ing tongue. He had a 2 x 2-em left subman- 
dibular lymph node. There was a 2/6 sys- 
tolic heart murmur along the left sternal 
border. The abdomen was tender, with the 
liver palpable 2 cm below the right costal 
margin. There was no edema of the ex- 
tremities. The remainder of the physical 
examination findings were within normal 
limits. 

Pertinent laboratory data are shown in 
the Table. Test results for the presence of 
heterophile antibodies due to infectious 
mononucleosis (Monospot test), hepatitis B 
surface antigen (HBsAg), anti-hepatitis B 
surface antigen (antiHBs), and antinuclear 
antibody were negative. At first he was 
thought to have scarlet fever, but the Strep- 
tozyme test values were persistently low, 
and two throat cultures were negative for 
group A B-hemolytic Streptococcus. Renal 
function was normal. Antibiotic therapy 
did not abate his fever, which persisted for a 
total of three weeks. Laboratory test re- 
sults became increasingly abnormal (Table 
and Figure). It subsequently became clear 


that he had recurrent Kawasaki disease, 
and cardiac angiography revealed multiple 
coronary artery aneurysms. 

On day 8 the child complained of increas- 
ing abdominal pain. Plain roentgenograms 
of the abdomen revealed small-bowel and 
colonic distention consistent with ileus. On 
day 9 the serum amylase level was elevated 
to 197 U/L (Figure). On day 11 abdominal 
ultrasound showed pancreatic enlargement 
with edema, consistent with pancreatitis 
and intrahepatic biliary dilatation, without 
evidence of gallstones. The gallbladder ap- 
peared normal, with no evidence of gall- 
stones. A technetium Tc 99m HIDA scan 
revealed poor concentration of the tracer in 
the gallbladder but showed no common or 
cystic duct obstruction. 

The patient was given intravenous fluids, 
with no oral feeding; over the next several 
days the abdominal pain lessened. The se- 
rum amylase level gradually fell to 93 U/L 
on day 13 but rose again to 133 U/L on day 15 
without recurrence of pain. Desquamation 
of the skin on the patient’s hands began on 
day 12. He was discharged on day 37 while 
receiving therapy with digoxin and aspirin. 

PATIENT 2.—A 16-year-old male adoles- 
cent was in good health until 18 days prior 
to admission, when he developed malaise 
and photophobia. A week later, he devel- 
oped a cough, anorexia, a diffuse mac- 
ulopapular rash, a sore throat, and fever. 
Oral penicillin was prescribed because of 
the possibility of scarlet fever. Stomatitis, 
conjunctival inflammation, arthralgia, 
jaundice, and low back pain appeared. The 
rash and fever persisted despite penicillin 
and aspirin therapy, and the patient was 
admitted to a community hospital on day 18 
after the onset of illness. Intravenous ox- 
acillin was administered. There was no 
history of blood transfusion. 

Laboratory test results obtained at the 
time of admission are shown in the Table. 
Monospot test results and test results for 
the presence of HBsAg, antiHBs, and anti- 
nuclear antibodies were negative. A chest 
roentgenogram was normal, and an upper 
gastrointestinal tract series revealed 
hepatosplenomegaly and minimal duodenal 
edema. Abdominal ultrasonography 
showed an enlarged edematous pancreas, 
consistent with pancreatitis, and promi- 
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Laboratory Data in Two Patients With Kawasaki Diseese and Pancreatitis 


White Blood 


Cell Count, 
x 1000/mmi ( x 10°/L) 
Patient 1 
Day 5 17.4 
Day 26 30.0 
Day 33 
Patient 2 
Day 18 8.8 
Day 25 ny 
Day 32 10.0 
Day 39 
Day 46 
Normal values 5.0-10.0 


ient intrahepatic bile ducts and biliary 
‘adicles. An abdominal computed tomo- 
rraphic (CT) scan confirmed the enlarged 
pancreas. 

During the hospitalization, the patient 
»ontinued to have daily fever spikes up to 
39°C, and the abdominal pain increased. 
Liver function test results worsened, and 
‘he serum amylase level was 356 mg/U/L on 
lay 25 (Figure). On day 29 the skin on his 
‘ingers, toes, and lips began to peel. Also, 
nongranulomatous uveitis was diagnosed 
and treated with antibiotic and cycloplegic 
jrugs. 

At the time of transfer to our hospital, on 
day 25, the physical findings included 
cachexia, conjunctival inflammation, 
marked jaundice, scaling of the lips, peel- 
ing of the distal phalanges of the hands and 
feet, minimal tenderness in the lumbo- 
sacral region, and a 3/6 coarse, rumbling 
systolic heart murmur that was heard loud- 
est along the left sternal border and radiat- 
ing across the precordium to the apex and 
neck. Bowel sounds were decreased; there 
was tenderness in the midepigastrium and 
left upper abdominal quadrant. The liver 
had a span of 13 cm and was palpated 3 cm 
below the right costal margin. Laboratory 
data are shown in the Table and the Figure. 
Renal and cardiac function were normal. 
Abdominal ultrasonographic examination 
revealed sludge in the gallbladder, but no 
gallstones, and an enlarged pancreas, with- 
out dilatation of the biliary system. This 
was interpreted as being consistent with 
pancreatitis, involving mainly the head of 
the pancreas. Oxacillin therapy was contin- 
ued for eight days; the patient also received 
peripheral parenteral nutrition. 

Additional tests, including antistrep- 
tolysin O and serum tests for leptospirosis, 
coxsackievirus, cytomegalovirus, Epstein- 
Barr virus, C3, C4, and CH50 were normal. 
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Platelets, Serum Bilirubin, Serum Alkaline 
x 1000/mm ( x 10°/L) mg/dL (mol/L) Phosphatase, U/L 
365.0 ae 235 
890.0 0.5 (9) 218 
825.0 0.4 (7) 137 
218.0 10.4 (178) 234 
16.9 (289) oe 
she 20.1 (344) 263 
305.0 13.4 (178) 368 
262.0 2.0 (34) ile 
95-218 (for 1- to 6-year-olds); 
150-400 0.1-1.0 (2-18) 55-367 (for 12- to 19-year-olds) 
Patient 1 Patient 2 
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Days Atter Onset of Illness 


Laboratory data for patients 1 and 2 repcrted temporally as days after onset of illness. ESR 
indicates erythrocyte sedimentation rate; ALT, alanine aminotransferase. 


Purified protein derivative, Candida, and 
mumps skin tests were all nonreactive. 
Gradually, the laboratory abnormalities 
improved and the abdominal and back pain 
decreased. The jaundice cleared and the 
patient gradually began to eat without re- 
currence of the abdominal pain. He was 
discharged on day 34. 

Outpatient follow-up examinations at one 
and three months after discharge revealed 
no recurrence of symptoms, normal phys- 
ical and laboratory findings, and a normal 
echocardiogram. 
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COMMENT 

To our knowledge, clinically signifi- 
cant pancreatitis has not been previ- 
ously described in patients with Ka- 
wasaki disease. Autopsies of children 
who died of Kawasaki disease have 
shown vasculitis of the medium-sized 
muscular arteries of the pancreas (pro- 
ducing periarterial inflammation, me- 
dial destruction, and intimal inflam- 
mation) and inflammatory changes in 
the medium and large veins. Vas- 
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culitis of the gastrointestinal organs in 
Kawasaki disease is accompanied by 
hydrops of the gallbladder, hepatic 
dysfunction, obstructive jaundice, me- 
senteric adenitis, paralytic ileus, sub- 
mucosal edema of the bowel, and diar- 
rhea.**** Although histologic evidence 
of pancreatitis has been described, 
clinical pancreatitis, to our knowl- 
edge, has not been previously re- 
ported. Rarely, acute pancreatitis has 
been seen in other disorders associ- 
ated with inflammation and vasculitis, 
such as systemic lupus erythemato- 
sus, periarteritis nodosa, and Schön- 
lein-Henoch purpura.*” 

Both of our patients fulfilled the di- 
agnostic criteria for Kawasaki dis- 
ease.” Their pancreatitis was docu- 
mented by their clinical pictures, 
elevated serum amylase values, and ul- 
trasonographic findings (and CT find- 
ings in patient 2) in the absence of 
renal impairment, biliary tract dis- 
ease, or other intra-abdominal disor- 
ders. 

Jaundice was noted in patient 2 
with a peak serum bilirubin level of 
20.1 mg/dL (344 pmol/L). Mild jaun- 
dice has been seen in patients with 
Kawasaki disease, usually with serum 
bilirubin levels of 3 to 4 mg/dL (51 to 
68 pmol/L).°” However, 25% of pa- 
tients with acute pancreatitis have 
jaundice, which is secondary to func- 
tional obstruction of the common bile 
duct by edema of the head of the pan- 
creas, as seen in patient 2.” However, 
when the serum bilirubin level in pa- 
tient 2 was at its highest, the serum 
alkaline phosphatase and serum ala- 
nine aminotransferase levels, which 
are usually elevated with extrahepatic 
obstruction, were normal. A serum 5’- 
nucleotidase assay was not performed. 

The time of amylase level elevation 
coincided with the clinical symptoms 
of severe abdominal pain, vomiting, 
and inability to tolerate enteral feed- 
ings in both patients. In patient 1, the 
abdominal pain and elevated amylase 
level occurred in the second week of 
illness, when the sedimentation rate 
was still increasing and the liver func- 
tion test results were still abnormal. 
The elevated amylase level, the ab- 
dominal pain, and feeding intolerance 
subsided over approximately 1% 
weeks. In patient 2, the jaundice, ab- 
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dominal pain, and elevated amylase 
level occurred during the second to 
third weeks of illness. At this time, 
liver function test results were mildly 
elevated but had not yet peaked, and 
the sedimentation rate was still in- 
creasing. The elevated amylase level 
lasted for approximately two weeks 
and then transiently increased again 
one week later. There was no temporal 
relationship between the severity of 
symptoms, with associated amylase 
level elevations, and development of 
elevation of the serum alkaline phos- 
phatase level. In both patients, the 
pancreatitis appeared early, before the 
skin began peeling. 

Although hyperamylasemia may oc- 
cur in the presence of intra-abdominal 
pathology other than pancreatitis, eg, 
biliary tract disease, mesenteric vas- 
cular insufficiency, or intestinal perfo- 
ration, our patients showed no evi- 
dence of those problems. The clinical 
and laboratory findings support the 
diagnosis of pancreatitis in these pa- 
tients. First, serum amylase level 
elevations were detected in concert 
with the patients’ symptoms. Second, 
ultrasonographic examination identi- 
fied an enlarged pancreas in both pa- 
tients, a finding confirmed in patient 2 
by CT examination. The value of CT in 
delineating the extent and complica- 
tions of pancreatitis has recently been 
discussed.” Third, improvement in 
clinical findings paralleled the fall in 
serum amylase activity, an association 
which, in the absence of other disor- 
ders, strongly suggests pancreatitis. 
The treatment of the pancreatitis in 
association with the vasculitis of Ka- 
wasaki disease is supportive. 

The differential diagnosis of pan- 
creatitis in childhood is quite varied. 
The common causes, such as previous 
abdominal trauma and drugs, were ex- 
cluded in our patients. Of the infec- 
tious causes, Epstein-Barr virus, cy- 
tomegalovirus, hepatitis B, mumps, 
and leptospirosis were looked for in 
our patients. The titers of other infec- 
tious agents (occasionally associated 
with pancreatitis), including influenza 
A, measles virus, and mycoplasma, 
were not tested for.” There was no 
family history of pancreatitis in either 
of our patients. Although anatomic 
causes of pancreatitis, including ductal 


stricture or intraductal duplication, 
could not be ruled out without an endo- 
scopic retrograde cholangiopancreato- 
gram, they are not likely to be the 
origin of pancreatitis in our patients. 
Last, there was no evidence that would 
lead us to suspect systemic illnesses, 
such as systemic lupus erythemato- 
sus, periarteritis nodosa, Schénlein- 
Henoch purpura, hyperlipidemia, 
Reye’s syndrome, or perforated peptic 
ulcer, which are occasionally associ- 
ated with pancreatitis. 

In summary, we have described two 
patients with Kawasaki disease who 
developed pancreatitis within the first 
four weeks after onset of illness. With 
supportive care, clinical symptoms of 
pancreatitis and serum amylase level 
elevation resolved within two weeks of 
onset. This complication should be 
considered in all patients with Kawa- 
saki disease who have severe abdomi- 
nal pain. 
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and Ruth Sigel for the preparation of this manu- 
script. 
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Neurologic Sequelae of Cardiac Surgery in Children 


Peggy C. Ferry, MD 


e Major advances in surgical and car- 
diopulmonary bypass technology have 
occurred in the past 30 years. Total cor- 
rection of previously inoperable congen- 
ital cardiac defects is being performed 
with increasing frequency and in chil- 
dren at progressively younger ages. 
While the majority of children undergo- 
ing cardiac surgery survive without inci- 
dent, increasing concern is being raised 
about neurologic sequelae seen in some 
survivors. Complications such as embo- 
lization, hypoxia, inadequate cerebral 
perfusion, and biochemical distur- 
bances may all lead to brain damage 
following cardiac surgery. Acute post- 
operative neurologic problems include 
seizures, impaired levels of conscious- 
ness, focal motor deficits, and move- 
ment disorders. Long-term sequelae in- 
clude language and learning disorders, 
mental retardation, seizures, and cere- 
bral palsy. Intraoperative cerebral moni- 
toring techniques are as yet imperfect, 
but their use in combination with meticu- 
lous intraoperative and postoperative 
care currently provides the best means 
of reducing neurologic morbidity. Future 
studies should explore other methods of 
preserving neurologic integrity in chil- 
dren undergoing open heart surgery. 

(AJDC 1987 ;141:309-312) 


(Congenital heart defects occur at a 

frequency of 20 per 1000 live births 
(or in 30000 new infants) per year in 
the United States.‘ More than one 
third of these infants will require sur- 
gical correction of the defect(s) in early 
childhood. In many pediatric inpatient 
units and children’s hospitals, evalua- 
tion and treatment of congenital heart 
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disease (CHD) now constitutes the 
most common reason for admission. 

Enormous strides have been made in 
the success of open heart surgery 
(OHS) in children since its inception in 
1951, more than 30 years ago.” Since 
the introduction of hypothermia and 
cardiopulmonary bypass (CPB) in 
1953, total correction of previously in- 
operable major defects has been possi- 
ble, even in small infants. The overall 
surgical mortality has been reduced to 
as low as 7.8% (range, 0% to 71% froma 
number of centers).* Advances in tech- 
nology and operative techniques have 
also led to a progressive decrease in 
morbidity.* Thousands of children with 
serious, previously fatal cardiac le- 
sions are now leading healthy, active 
lives. 

While these advances are tremen- 
dously gratifying, increasing concern 
is being raised about the neurologic 
sequelae noted in some survivors of 
cardiac surgery.’ Studies in adults who 
have undergone OHS suggest that per- 
manent neurologic sequelae, including 
strokes and seizure disorders, may 
occur in as many as 9% of survivors.° 
Less severe, but still disabling, cog- 
nitive and learning disorders have also 
been noted.’ Subclinical brain injury, 
as reflected in increased serum and 
cerebrospinal fluid adenylate kinase 
levels (a marker of ischemic brain in- 
jury), occurred in 59% of adults who 
had undergone OHS.* The incidence of 
neurologic sequelae in children is 
unknown because careful, prospective 
neurologic and neuropsychologic eval- 
uations are rarely performed in chil- 
dren who have undergone cardiac sur- 
gery. The purpose of this report is to 
review existing knowledge about the 
pathogenesis, clinical features, and 
prevention of these sequelae in chil- 
dren that may have a serious impact on 
their quality of life. 


CLINICAL FEATURES 
Acute Neurologic Problems 


Neurologic symptoms that may be seen 
in the immediate postoperative period fol- 
lowing cardiac surgery include alterations 
of consciousness, seizures (generalized, 
focal, or multifocal), abnormal muscle tone, 
hemiparesis, organic mental syndromes, 
dyskinesias, gaze palsies, and personality 
changes’ (Table 1). These neurologic prob- 
lems may be difficult to assess in the imme- 
diate postoperative period because of the 
confounding effects of anesthesia and mus- 
cle relaxant drugs. In general, however, 
persisting acute neurologic symptoms and 
signs reflect impaired cerebral perfusion 
(local or generalized) or embolic phe- 
nomena. 

In the past, seizures occurring in the 
immediate postoperative period were 
dismissed as being transient and not of any 
major neurologic significance.“™ One 
study involving 15 young children who suf- 
fered from seizures after OHS yielded a 
benign outcome; no correlation with dura- 
tion of CPB was noted, and none of the 
patients had overt neurologic problems on 
follow-up evaluation.” However, these 
studies were performed prior to the advent 
of computed tomographic (CT) scanning; it 
is possible that some of the cases would 
have shown CT scan abnormalities and that 
some residual learning deficits might have 
been present if looked for. In my experi- 
ence, seizures occur more frequently in 
children undergoing CPB surgery for a 
prolonged period (more than one hour). 
Some seizures, particularly if focal, are 
difficult to control, despite large doses of 
anticonvulsant drugs. 

Computed tomographic scans of the head 
obtained in children with acute neurologic 
symptoms may be normal or show diffuse or 
focal ischemic changes.” 

Spinal cord infarction has recently been 
reported in eight children who underwent 
OHS." Only three of the children had 
coarctation of the aorta, in which clamping 
of distal collateral vessels has previously 
been reported to lead to spinal cord injury. 
The other patients had variable risk fac- 
tors, such as low-output failure postopera- 
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tively or emergency clamping of the aorta 
for hemostasis. Neurologic recovery was 
poor, with residual paraparesis and blad- 
der/bowel dysfunction in all but one survi- 
vor. Presumptive causative factors in- 
cluded local spinal cord hypoperfusion, 
microemboli, and postoperative hypoten- 
sion leading to ischemia. The use of moni- 
toring intra-aortic pressure distal to the 
coarctation and the recording of somato- 
sensory evoked potentials (SEPs) were rec- 
ommended in evaluating future patients to 
prevent ischemic injury to the cord. 

Intracranial hemorrhage and hematoma 
can also occur following cardiac surgery, as 
noted in a recent study of 20 patients.“ All 
but three patients were under 15 years of 
age. The most common hemorrhagic lesion 
seen was an epidural hematoma, but sub- 
dural, subarachnoid, and intracerebral 
hemorrhages also occurred. The patho- 
genesis is not fully understood but may be 
related to intra¥perative anticoagulation, 
hypertonic perfusion, excessive diuresis, 
and venous and/or arterial hypertension 
during or after CPB. 

A variety of peripheral nervous system 
lesions have been reported in adults follow- 
ing OHS.” These include brachial radic- 
uloplexopathy; mononeuropathies of the 
saphenous, common peroneal, and ulnar 
nerves; singultus (secondary to phrenic 
nerve injury); unilateral vocal cord paral- 
ysis; Horner’s syndrome; and facial neu- 
ropathy. The presumed causes include 
trauma associated with jugular venous can- 
nulation, stretching of nerve roots due to 
positioning, trauma from cauterization, 
nerve compression at susceptible sites, or 
traction on nerves. Most of the deficits 
resolved in six to eight weeks. We have seen 
transient Horner’s syndrome and brachial 
plexus neuropathies in the pediatric age 
group, particularly after difficult jugular 
vein cannulation in small infants. 

Pathogenesis of Neurologic Damage.— 
A number of potential pathogenetic mecha- 
nisms have been implicated in the neu- 
rologie damage that occurs during cardiac 
surgery. These mechanisms include micro- 
embolization (air and particulate matter), 
hypoxia, inadequate cerebral perfusion, 
neuronal injury, hyperperfusion, and bio- 
. chemical disturbances leading to neuronal 
damage.” The two major intraoperative 
factors that may potentially lead to these 
problems are hypothermia and total circu- 
latory arrest with CPB. 

Although hypothermia has been in vogue 
since the early 1950s, determination of a 
safe depth and duration for the procedure 
remains controversial. Brain damage has 
been seen in experimental animals follow- 
ing total circulatory arrest at 18°C for 45 to 
60 minutes.’ However, international ex- 
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Table 1.—Acute Postoperative 
Neurologic Problems 


Seizures 

Altered level of consciousness 

Focal neurologic signs (hemiparesis, 
gaze palsy) 

Altered muscle tone 

Movement disorders (athetoid posturing) 

Behavior problems (irritability, organic 
mental changes) 

Spinal cord infarction 

Peripheral nervous system injury (Horner's 
syndrome, brachial plexus neuropathy, 

vocal cord paralysis) 














perience suggests that a “safe period” of 
about 60 minutes exists.” Estimates of the 
duration of safe CPB in humans vary from 
45 to 60 minutes in recent reviews.>!%™ 

During CPB, shear stresses occur on 
blood cellular elements, microemboli (air 
bubbles, fibrin and tissue debris, and 
platelet thrombi) are formed, and the per- 
fusate is exposed to abnormal gas or mem- 
brane surfaces. These events lead to clump- 
ing of red blood cells, increased platelet 
aggregation and embolization, breakdown 
of lipoproteins due to protein denaturation, 
and increased plasma viscosity. Humoral 
responses to this “total body inflammatory 
response” include activation of coagulation 
factors, promoting microcoagulation; in- 
creased fibrinolytic activity; increased 
vascular permeability; and activation and 
depletion of the complement system.” 
Given the potential for the damaging ef- 
fects of CPB surgery on the brain, it is 
surprising (as Kirklin et al” note) that 
most patients appear to recover fully from 
its use; “the fact that most patients con- 
valesce normally after CPB attests not to 
the absence of these ill effects, but rather to 
the ability of the organism to tolerate 
them.”” 

Smith” notes that the most common 
cause of morbidity and death in patients 
undergoing modern cardiac surgery is 
brain damage secondary to air embolism. 
Embolization occurs at the conclusion of 
the surgical repair of the opened, drained 
heart, when all of the air must be replaced 
by blood. While surgeons make every effort 
to remove it, some air may easily become 
trapped in various recesses, most com- 
monly the left atrial appendage and left 
ventricle. 

Neuropathologic and Neuroradiologic 
Changes.—Neuropathologic studies of 
children who died in the 1960s of cerebral 
complications as a result of OHS primarily 
showed focal hemorrhages, acute neuronal 
necrosis, and emboli from fibrin-platelet 
aggregates, crystalline material, and fat.” 
A careful autopsy study, including scanning 
electron microscopy of brain slices, of 


adults who died of various causes following 
OHS in 1978 through 1981 showed refractile 
foreign particles with clear vacuoles in the 
brain; potential sources included polyvinyl 
chloride, silicone, and antifoam agents 
used in the bubble oxygenator.” With re- 
finements in the use of filters in the arterial 
lines, the incidence of these embolic phe- 
nomena has diminished. More recent 
pathologic studies show gross changes such 
as the following: ischemic lesions and in- 
farcts along arterial boundary zones, en- 
cephalomalacia, and focal subarachnoid 
hemorrhage and microscopic abnormalities 
in both gray and white matter.“ These 
neuropathologic alterations reflect the 
complex intraoperative and postoperative 
problems that are seen clinically, including 
metabolic and respiratory disturbances; 
poor myocardial function, leading to hy- 
poxic-ischemiec encephalopathy; strokes; 
and cardiac arrest. 

Screening CT brain scans in children 
undergoing OHS have shown a variety 
of abnormalities, even in the absence 
of clinical neurologic findings. They in- 
clude infarction; diffuse hypoxic-ischemic 
changes, with loss of gray/white matter 
differentiation; and cerebral atrophy.” 

The use of heart valve prostheses has also 
been linked to cerebral complications, in- 
cluding disk embolism and thromboem- 
bolism, hemorrhage due to anticoagula- 
tion, and hypoxic-ischemic injury due to 
mechanical failure.** A recent report de- 
scribes an adult, with a tilting disk pros- 
thetic mitral valve that has been in place for 
two years, who developed acute dyspnea 
and pulmonary edema; roentgenograms 
showed that the disk portion of the valve 
had lodged in the abdominal aorta and that 
the fractured minor strut was lodged at the 
bifurcation of the right common carotid 
artery.” Fortunately, surgical removal of 
both was accomplished uneventfully. 


Long-term 
Neurologic Sequelae 


Unfortunately, few studies have evalu- 
ated the preoperative neurologic status of 
children undergoing cardiac surgery, so the 
incidence of preexisting neurologic or de- 
velopmental problems in this population is 
unknown. Clearly, some infants and chil- 
dren with CHD are hypotonic, fail to 
thrive, and show delayed development 
prior to surgery; those children with 
cyanotic CHD may be at greater risk for 
intellectual and motor problems.” As oper- 
ative repair is being performed in children 
at increasingly younger ages, the effects of 
chronic hypoxia, pulmonary hypertension, 
or congestive heart failure are becoming 
less significant. Most studies indicate that 
the major cause of long-term neurologic 
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morbidity in children undergoing OHS is 
events related to the operative procedure 
itself. 

Studies on the long-term neurologic and 
neuropsychologic sequelae of OHS are 
fraught with methodologic shortcomings. 
These include problems related to the sam- 
ple (small number, patient heterogeneity, 
varying socioeconomic levels, preoperative 
IQ, and preexisting neurologic disorder), 
the surgery (timing, complexity, duration, 
type of bypass equipment, and potential for 
embolization), the postoperative period 
(variations of postoperative care and infec- 
tion), and the follow-up assessment (lack of 
precise psychometric test batteries in 
younger children; poor choice of tests; re- 
liance on summary IQ scores; failure to 
assess attention, memory, language pro- 
cessing, and academic achievement). 
Newer measures are available to assess 
neuropsychologic and language functioning 
in younger, preschool-age children.” 
However, these measures have not yet been 
used systematically in the follow-up evalua- 
tion of children undergoing OHS. Such 
endeavors require the combined efforts of 
pediatric psychologists and speech-lan- 
guage pathologists experienced in assess- 
ing young, hard-to-test children. 

Long-term neurologic sequelae reported 
following OHS include mental retardation, 
cerebral palsy, gait disorders, seizures, 
speech disorders, hearing loss, and learn- 
ing disorders (Table 2). The exact incidence 
is difficult to ascertain because of the meth- 
odologic problems noted above. A recent 
study of 72 children who underwent cardiac 
surgery showed no difference in mean IQ 
from a control group.” Other studies show a 
variety of cognitive, behavioral, and lin- 
guistic deficits. (A review of neuropsy- 
chologic studies in children undergoing 
OHS is available on request from Jane S. 
Ruggill, MSW, Department of Pediatrics, 
Arizona Health Sciences Center, Tucson, 
AZ 85724.) 

A surprisingly high incidence of hearing 
loss has recently been reported in children 
with CHD.” Twenty-five percent of chil- 
dren aged 3 days to 12 years suffered hear- 
ing loss that was not associated with otitis 
media with effusion. They had not received 
ototoxic drugs. Those authors recommend 
early identification to provide appropriate 
medical and audiologic management. 

Communicating hydrocephalus secon- 
dary to superior vena caval (SVC) obstruc- 
tion has been reported in infants following 
the Mustard operation for transposition of 
the great arteries.” The SVC obstruction 
occurred secondary to obstruction of the 
superior limb of the intracardiac baffle. 
Facial swelling, plethora, and mega- 
locephaly were noted clinically. A CT scan 
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Table 2.—Long-term Neurologic 
Sequelae 


Seizure disorders 
Menta! retardation 
Cerebral palsy, motor deficits, 

paraplegia 
Learning disorders 
Communication disorders (hearing 

loss, language disorder) 
Communicating hydrocephalus 
(Mustard's operation leading to superior 
vena caval obstruction) 











showed ventricular enlargement; angiogra- 
phy confirmed SVC obstruction. Surgical 
repair of the obstruction resolved the 
problem. 


INTRAOPERATIVE 
CEREBRAL MONITORING 


Concern over cerebral damage occurring 
during OHS has prompted the use of vari- 
ous intraoperative  electroencephalo- 
graphic (EEG) monitoring techniques in 
the hope of prompt, objective identification 
of a potentially damaging insult. A 1982 
review of cardiac surgery teams showed 
that 13% of them used EEG monitoring the 
EEG in some form; the percentage is prob- 
ably higher now.“ The techniques are 
somewhat imprecise, however, and there is 
no current consensus on the use of a specific 
monitoring scheme. Deep hypothermia it- 
self leads to disappearance of EKG activity 
after an average of 109 s, rendering in- 
terpretation of any possible damaging in- 
sult impossible.” 

The cerebral function monitor (CFM), a 
computerized EEG device, shows altera- 
tions in brain wave amplitudes with anes- 
thesia and hypothermia as well as ischemia. 
A 1981 report of CFM use in 11 adults 
undergoing CPB showed that at least seven 
minutes of major voltage depression were 
recorded intraoperatively in nine patients 
who suffered ischemic lesions; the severity 
of cerebral function abnormalities corre- 
lated with the degrees of clinical neurologic 
deficit noted postoperatively.” No studies 
are yet available on the use of CFM in 
children undergoing OHS. 

The compressed spectral array depicts 
condensed EEG amplitudes at different 
frequencies during periodic sampling inter- 
vals. It is being used with increasing 
frequency, as are standard EEG record- 
ings, in surgical procedures that could in- 
volve impaired cerebral perfusion, such as 
carotid endarterectomy.” Direct monitor- 
ing of cerebral perfusion by transcranial 
Doppler study is also being studied.* 

The use of SEPs has also been studied. A 
recent report of their use in nine infants 
undergoing OHS showed neurologic com- 


plications in three patients; prolonged 
delay in the SEP, indicating potential 
global brain injury, was seen in one child 
who developed generalized seizures.” 
Somatosensory evoked potentials are also 
influenced by anesthesia, CPB, hypother- 
mia, and acid-base alterations. 

Further studies are necessary to assess 
the relationship between neurologic injury 
and neurophysiologic monitoring. No sin- 
gle technique has emerged showing clear 
superiority in this field. 


COMMENT 


Mortality following OHS in children 
is steadily decreasing, but neurologic 
morbidity does occur. The exact inci- 
dence of its occurrence is unknown. 
While preexisting neurologic disor- 
ders are present in some children with 
CHD, the major cause of neurologic 
morbidity is the operative procedure 
itself, particularly CPB. Cerebral em- 
bolism and hypoxic-ischemic encepha- 
lopathy are the most common compli- 
cations and may lead to seizures, 
mental retardation, cerebral palsy, 
and lifelong language and learning dis- 
orders. Intraoperative cerebral moni- 
toring techniques are imperfect, but 
the use of newer techniques in conjunc- 
tion with meticulous intraoperative 
and postoperative care currently pro- 
vides the best available means for pre- 
venting serious neurologic damage. 

Increasing collaboration between 
cardiac surgeons, pediatric cardiolo- 
gists, anesthesiologists, intensive care 
unit nursing personnel, and pediatric 
neurologists is necessary to carry out 
prospective preoperative and post- 
operative studies of children under- 
going cardiac surgery. Preoperative 
and postoperative neurologic evalua- 
tions, age-appropriate developmental 
and neuropsychologic assessment, and 
CT brain scanning might be consid- 
ered in combination with state-of- 
the-art intraoperative monitoring. If 
permanent cognitive deficits are iden- 
tified postoperatively, pediatric neuro- 
psychologic assessment and evalua- 
tion by a speech-language pathologist 
should be considered. Full pediatric 
rehabilitation techniques, including 
physical and occupational therapy, 
should be offered if other neurologic 
deficits are found. Such collaborative 
efforts are essential to prevent and 
treat neurologic morbidity and to en- 
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able the young survivors of OHS to 


fully enjoy the extended lives they 
have been given. 
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UNAAYS ON 
Lifetime Medical 
elevision: 


Frank Moody, MD 

Host, “Surgery Update” 

Professor and Chairman, Department of Surgery 
University of Texas Medical School, Houston 


March “Surgery Update” 

Join Dr. Moody and special guests for an in-depth 
examination of surgical management options for 
reflux esophagitis, including a discussion and 
demonstration of fundoplication procedures. 


“Doctors’ Sunday” March1, 8, 15, 22, 29 


FIRST SHOWING (ET) REPEATS 

11:00 AM Cardiology Update ane oa 11:30 PM 

11:30 AM Family Medicine Update 12:30 AM 

12:00 Noon Physicians’ Journal Update 3:30 PM 8:00 PM 
1:00 PM Internal Medicine Update 6:00 PM 9:30 PM 
1:30 PM AMA Video Clinic 7:00 PM 
2:30 PM Ob/Gyn Update 6:30 PM 10:00 PM 
3:00 PM Pediatrics Update 5:00 PM 12:00 Mid. 
5:30 PM Surgery Update 11:00 PM 

10:30 PM Milestones in Medicine 
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March Special Programs 


New Approaches to the 
Management of 
Parkinson’s Disease 
Presented by Sandoz, Inc. (12 hour) 
Sunday, March 1 5:30PM 
Sunday, March 8 6:30PM 


Is Your Patient at Risk of 
Sudden Death? 


Presented by Lederle Laboratories, Inc. 


(2 hour) 

Sunday, March 15 5:00PM 
Sunday, March 22 5:30PM 
Sunday, March 29 4:30PM 


Digestive Health and 
Dysfunction: An AMA Update 


Presented by Lederle Laboratories, Inc. 


(v2 hour) 


Sunday, March 15 6:00PM, 12:00 Mid. 


Calcium Antagonists 
in the Treatment of 
Essential Hypertension 
Presented by G.D. Searle & Cc 
(Y2 hour) 

Sunday, March 1 4:30PM 
Sunday, March 8 12:00 Mic 
Sunday, March 15 5:30PM 
Sunday, March22 6:30PM 
Sunday, March 29 5:30PM 


Serum Cholesterol 
and the LDL Receptor: 
The Evolution 

of Understanding 
Presented by Merck Sharp 

& Dohme (12 hour) 


Sunday, March 1 6:30PM 
Sunday, March 8 5:30PM 
Sunday, March 15 4:30PM 


MONDAY 


Prescribing 
Information 


Cardiology 
Update (R) 


Cardiology 
Update (R) 


Cardiology 
Update 


TUESDAY 


Prescribing 
Information 


Family 
Medicine 
Update 


Physicians’ 
Journal 
Update (R) 


Copyright 1987 Lifetime. All rights reserved. 


Doctors’ Sunrise” March 1987 


WEDNESDAY THURSDAY 


Prescribing 
Information 


Pediatrics 
Update 


Ob/Gyn 
Update (R) 


(R)—Repeat of previous episode 


Prescribing 
Information 


Family 
Medicine 
Update 


Physicians’ 
Journal 
Update 


FRIDAY 


Prescribing 
Information 


Cardiology 
Update 


Internal 
Medicine 
Update (R) 


Internal 
Medicine 
Update 


SATURDAY 


Prescribing 
Information 


AMA Video 
Clinic 


All times listed are for the Eastern Time Zone. 
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that brings you 

Dr. Ruth and 

Regis Philbin- 

Lifetime Cabletelevision. 


Lifetime 
Medical 
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of performance 


All standard infant formulas meet certain 
criteria, includin st ps wth 
similar to that achieved with breast milk. 


But one infant formula takes performance 
a step further and provides metabolic 
responses closest to those produced by 
breast milk. 


SIMILAC® 
Infant Formulas 


Providing: 


O Plasma essential amino acid profiles"? 
closer to those of breastfed infants than 
are those produced by whey-dominant 
formulas 


O Plasma concentrations of zinc,’ taurine,* 
serum urea nitrogen’ and high-density 
lipoproteins’ equivalent* to those of 
breastfed infants 


O Absorption of fat,° calcium and phos- 
phorus’ equivalent* to that of breastfed 
infants 


C] Bone mineralization? equivalent* to 
that of breastfed infants 


*No statistically significant differences between breastfed 
infants and infants fed SIMILAC® Infant Formulas 


SIMILAC 


Infant Formulas 


plus metabolic 
response closest to the 
breastfed infant 


1. Janas et al: Pediatrics 75:775-784, 1985. 


2. Nauyok et al: Presented at Third International Symposium on 
Infant Nutrition and Gastrointestinal Disease, Brussels, Belgium, 
August 26, 1985. 


3. MacLean: Am J Clin Nutr 40:1304, 1984. 


4. Ross Study CP-AA64: Medical Department, Ross Laboratories, 
Columbus, Ohio. 


5. Stein et al: Circulation 68(3):190, 1983. 
6. Fomon et al: Am J Clin Nutr 23:1299-1313, 1970. 


7. Ziegler and Fomon: /nfant Nutrition, ed 2. WB Saunders Co, 1974, 
pp 267-297. 


8. Roberts et al: J Pediatr 99:192-196, 1981. 
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Special Features 
Picture of the Month 


Forest G. Moyer, MD (Contributor); Murray Feingold, MD (Section Editor) 


Figure 1. Figure 2. 
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The statements listed below are best associated with 
which of the above figures: 

(a) Aberrant thyroid tissue may be present. 

(b) Facial asymmetry occurs if this condition is not 
Accepted for publication Aug 12, 1986. treated. 
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Reprint requests to National Birth Defects Center, Kennedy Memorial (c) An associated physical finding is edema over the 


Hospital, 30 Warren St, Brighton, MA 02135 (Dr Feingold). manubrium and upper chest wall. 
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(a) Thyroglossal fistulas (Fig 2) and 
cysts may contain aberrant thyroid 
tissue, which must be looked for when 
these lesions are excised. The fistulas 
are present in the midline of the neck 
and extend from the skin to the base of 
the tongue. 

(b) Congenital torticollis (Fig 3, left 
and right) that is not corrected may 
result in facial asymmetry, including 
flattening of one side of the face, one 
palpebral fissure wider than the other, 


Denouement and Discussion 


Fig 1.—Redness and swelling at opening of 
Stensen’s duct in patient with mumps. 


Fig 2.—Thyroglossal fistula present in mid- 
line of neck. 


Fig 3.—Congenital torticollis (left and right) 
associated with shortening or contracture of 
right sternocleidomastoid muscle. Firm 
mass is present in midportion of muscle. 


and prominence of one ear. Specific 
stretching exercises of the affected 
sternocleidomastoid muscle should be 
initiated as soon as a diagnosis is 
made. Surgical release of the ster- 
nocleidomastoid muscle may be neces- 
sary. 

(c) The edema over the manubrium 
and upper chest wall in patients with 
mumps (Fig 1) is most likely due to 
lymphatic obstruction. The presence 
of pain following the tasting of sour 


liquids such as lemon juice is another 
sign of mumps. 
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Picture of the Month 


Radiological Case of the Month 


Charles M. Myer III, MD, James S. Reilly, MD (Contributors); Lionel W. Young, MD (Section Editor) 


A previously healthy 7-year-old boy 
was evaluated for a two-month history 
of purulent rhinorrhea that was unre- 


Accepted for publication Sept 20, 1985. 
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Young). 
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sponsive to multiple courses of anti- 
biotic therapy. The patient also had 
experienced significant malaise asso- 
ciated with a weight loss of 4 kg. There 
was no history of epistaxis, allergy, or 
trauma. Medical history included ton- 
sillectomy and adenoidectomy at 4 
years of age. 

On physical examination, this le- 
thargie child had profuse purulent na- 


sal drainage. Results of a nasal exami- 
nation, after removal of secretions, 
were normal. Speech was character- 
ized by marked hyponasality. Ocular 
movements were normal, and there 
was no proptosis. Findings in the neck 
were normal on palpation. A lateral 
roentgenogram of the neck was ob- 
tained (Fig 1), followed by a computed 
tomographic (CT) scan (Fig 2). 





Figure 2. 
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Denouement and Discussion 


Non-Hodgkin’s Lymphoma of the Nasopharynx 


Fig 1.—Lateral roentgenogram of neck showing mass completely filling and obstructing 


nasopharynx. 


Fig 2.—Computed tomographic scan showing widening of right cavernous sinus (arrow), 
thus raising possibility of local spread. 


Fig 3.—Homogeneous collection of large lymphoid cells separated by proliferation of small, 
thick-walled vessels, which are characteristic of malignant lymphoma (hematoxylin-eosin, 


x 400). 


Fig 4.—Cytoplasm is intensely stained and vacuolated. Cells display prominent nucleoli 
(Wright-Giemsa, x 100 with oil immersion). 


Direct examination of the naso- 
pharynx disclosed a large submucosal 
mass completely filling the naso- 
pharynx and causing severe obstruc- 
tion of the posterior nasal choanae. A 
biopsy specimen of the lesion con- 
firmed the diagnosis of a non-Hodg- 
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kin’s lymphoma (Figs 3 and 4). The 
lateral neck roentgenogram showed a 
bilobed mass in the region of the naso- 
pharynx (Fig 1). A CT scan showed the 
nasopharyngeal mass and findings 
suggestive of tumor extension into the 
right cavernous sinus (Fig 2). Physical 


examination, complete blood cell 
count, chest roentgenogram, bone 
marrow examination, and cerebro- 
spinal fluid examination showed no 
evidence of systemic disease. 
Approximately 15% of non-Hodg- 
kin’s lymphomas arise in the head and 





Figure 4. 
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neck area.’ The nasopharynx is a com- 
mon site of origin of non-Hodgkin's 
lymphoma, which frequently arises 
from Rosenmiiller’ss fossa or the 
lymphatic tissue surrounding the 
torus tubarius. The neoplasm may also 
arise from the roof or posterosuperior 
wall of the nasopharynx but only 
rarely arises from the nasopharyngeal 
surface of the soft palate. Non-Hodg- 
kin’s lymphomas that arise from Wal- 
deyer’s tonsillar ring usually present 
with nasal obstruction, middle ear 
effusion, epistaxis, or some combina- 
tion of these findings.’ 

There are no characteristic roent- 
genographic features of non-Hodgkin's 
lymphoma that distinguish it from 
other nasopharyngeal neoplasms.’ In 
addition to plain roentgenography, 
polytomography, nasopharyngogra- 
phy, and angiography have been used 
to examine the skull base for erosion 
and to search for intracranial exten- 
sion of nasopharyngeal neoplasms. 
Computed tomography is now the pro- 
cedure of choice for evaluation of dis- 
ease in the region of the nasopharynx; 
it allows for accurate imaging of the 
nasopharyngeal mucosal contours, the 
superficial and deep anatomic planes, 
and intracranial spread. Nasopharyn- 
geal lymphoma is usually represented 
on a CT scan by an isodense or slightly 
hyperdense, nonenhancing mass that 
grows in a bulky, circumferential man- 
ner. Associated adenopathy, skull base 
destruction, or contiguous spread is 
readily identified.’ 


Biopsy (eg, adenoidectomy or inci- 
sional biopsy) is the definitive method 
for determining the histologic nature 
of a nasopharyngeal neoplasm. A com- 
plete systemic evaluation for the ex- 
tent of disease includes a detailed 
history and physical examination, 
complete blood cell count, a chest 
roentgenogram, a bone marrow exam- 
ination, and an examination of the 
cerebrospinal fluid when central ner- 
vous system involvement is suspected. 
Hepatic and splenic radionuclide scin- 
tigraphy, gallium Ga 67 scintigraphy, 
ultrasonography, and abdominal CT 
have been of limited value in determin- 
ing abdominal spread of disease. 
Laparotomy is generally not neces- 
sary, except in the cases of primary 
abdominal neoplasms.*° Serum abnor- 
malities may occur secondary to rapid 
cell turnover or as a result of acute 
tumor lysis syndrome following initia- 
tion of therapy. Appropriate blood 
studies include electrolyte, uric acid, 
calcium, and phosphorus determina- 
tions as well as liver function tests.° 

Other than a diagnostic biopsy pro- 
cedure, operative intervention plays 
no role in the therapy for nasopharyn- 
geal lymphoma. Combination chemo- 
therapy in association with radiother- 
apy is the treatment of choice for 
lymphomas of the nasopharynx.*’ A 
four-drug regimen—cyclophospha- 
mide, vincristine sulfate (Oncovin), 
methotrexate, and prednisone 
(COMP)—has proved to be especially 
effective in the treatment of patients 


with localized disease.* Cranial irra- 
diation and intrathecal chemotherapy 
also are employed quite frequently in 
the treatment of lymphomas of the 
head and neck.’ 

In our patient, after extensive eval- 
uation, disease was found only in the 
nasopharynx. This young patient sub- 
sequently underwent combination 
chemotherapy with cyclophosphamide 
(Cytoxan), methotrexate, vincristine 
sulfate, and prednisone. After one 
year, he continues to receive mainte- 
nance chemotherapy and shows no evi- 
dence of persistent disease. 
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You need 
special skills 
to address 
the mental 
health needs 


of children. 





We can help. 


For many of your child patients, you are the primary professional to evaluate 
their mental health . . . to detect problems. ..to initiate treatment. 


To help you become skillful at this important role, the American Medical 
Association offers The Physician and the Mental Health of the Child. 


This 3-volume monograph set is a collection of classic essays by such 
authorities as George Tarjan, MD, Herbert J. Grossman, MD, and James E. 
Simmons, MD. The Physician and the Mental Health of the Child provides 
practical, clinical information on developmental assessment, the causes and 
prevention of mental health disorders in children, diagnosis, and treatment. 










The set includes: 
Volume I: Assessing Development and Treating Disorders Within 
a Family Context 
Volume II: The Psychological Concomitants of Illness 
Volume III: Issues and Skills in Relating Primary Medical Care 
to the Other Human Services 


Get the information you need to address the mental health needs of 
your child patients effectively. Order your copy of The Physician 
and the Mental Health of the Child today. Call toll-free 

1-800-621-8335, and charge payment to your MasterCard or 
Visa. In Illinois, call collect, 312-645-4987. 


Price: AMA Member, $19.20 Non-member, $24.00 Order #: OP-127 
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AIDS SYMPOSIUM 


Mt. Sinai Medical Center, New York City 
Saturday, April 4, 1987 9am - 6pm 


Peter Herman, M.D. — Course Director 
David M. Simpson, M.D. — Assoc. Course Director 


Topics Include: 


1. Infectious Diseases 5. Mental Health 
2. Epidemiology 6. Oncology 
3. Virology 7. Pediatrics 
4. Neurology 8. Therapeutics 


Guest Speakers from NIH, Mass. General Hospital, Uni- 
versity of California, CDC Georgia, Faculty of Mt. Sinai 
Medical Center and Salpetriere Hospital, Paris, France. 


Fees: $75 
$25 — Residents, Interns and Med. Students 
Credit Hours: 8 


Send Check to: 


Peter Herman, M.D. 
AIDS SYMPOSIUM 
Mt. Sinai Medical Center PO Box 1282 
New York, New York 10029 


REFLECTIONS OF GREATNESS 


Gerald Ford, President: 1974 - 1977. 
Eagle Scout, 1927. 


“The child is father of the man.” Words- 
worth said it over one- hundred fifty 
years ago. The strengths ingrained in 

youth flourish with age. 


For more than seventy 







BECOME A MEMBER OF THE NATIONAL BOY SCOUT 
ALUMNI FAMILY. — JOIN TODAY! 


Your one-year, $10 membership entitles you to the Alumni 
Bulletin, the Annual Report, a membership card and an 
attractive wall certificate suitable for framing. 

A three-year, $30 membership entitles you to a free Norman 
Rockwell print, as well as all of the benefits of a one-year 
membership. 

Write today ta 
National Boy Scout Alumni Family 
1325 Walnut Hill Lane ¢ Irving, Texas 75062 - 1296 
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Open your eyes and see just how many 
subjects are covered in the new edition 
of the Consumer Information Catalog. 
Its free just for the asking and so are 
nearly half of the 200 federal publica- 
tions described inside. Booklets on sub- 
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healthy; housing and child care; federal 
benefit programs. Just about everything 
you would need to know. Write today. 
We'll send you the latest edition of the 
Consumer Information Catalog, which is 
updated and published quarterly. It'll be 
a great help, you'll see. Just write: 


Consumer Information Center 
Department TD 
Pueblo, Colorado 81009 


A public service of this publication and the Consumer Information Center of the U.S. General Services Administration. 


Your prescription now... 


for a lifetime | 
of happy dental visits 


uring the first months of 
e, Vi-Flor* vitamin-fluoride 
pplements begin to enhance 
oth morphology, increase 
amel hardness, and promote 
ineralization of unerupted 
. teeth’ — all while providing 
\ recommended min- 
imum daily 
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amounts of Á 


Fluoride supplementation 
is both prophylactic and 
therapeutic, especially with 
newborns who are already in 
the process of developing 

20 primary and 32 permanent 
teeth. In fact, receiving 
adequate systemic 

FA fluoride beginning 
© the first months of 


mm life can help reduce 
z childhood cavities 


by 50-80%." 









And that daily use through 
age 16 results in optimal levels 
of fluoride supplementation, 
for a lifetime of stronger teeth 
and lower-cost dental care. 


Prescribe 

Vi-Flor* vitamin-fluoride 
supplements... now. 

The essential first step begins 
with you, and... 





TRIVIFLOR 
POLY. VEFLOR’ 
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in Mead Johnson Clinical Report Series, Clinical Importance 
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2. Newbrun E: How fluoride works: Topical vs. systemic 
action, in Mead Johnson Clinical Report Series, Clinical 
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3. Aasenden R and Peebles T: Effects of fluoride supple- 
mentation from birth on human deciduous and permanent 
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Routine VI-FLOR’ 


supplementation 


to help you guard appropriate patients 
against caries risk and nutritional risk. 


INDICATIONS AND USAGE: Prophylaxis of vitamin defi- 
ciencies and dental caries in children and adults when 
fluoride of water supply does not exceed 0.7 ppm.1,2,3 
And, in the case of TRI-VI-FLOR® 0.25 mg Sag with 
Iron and POLY-VI-FLOR® Drops and Chewable Tablets 
with Iron, prophylaxis against iron deficiencies. Note: 
VI-FLOR Drops do not contain folic acid because the 
vitamin is not stable in liquid form. 


PRECAUTIONS: Do not exceed recommended dose or 
give concurrently with other medications containing signif- 
icant amounts of fluoride. Prolonged excessive fluoride 
intake may cause dental fluorosis. All VI-FLOR® with Iron 
products: as with all products containing iron, parents 
should be warned ones excessive dosage. The bottle 
should be kept out of reach of children. 


Keep all VI-FLOR with Iron products tightly closed and 
away from direct light. 


VI-FLOR Drops should be dispensed in the original plastic 
container, since contact with glass leads to instability and 
precipitation. 

ADVERSE REACTIONS: Allergic rash has rarely been 
reported. 


DOSAGE AND ADMINISTRATION: 
Supplemental Fluoride Dosage Schedule (mg/day)* 











Age Concentration of Fluoride 
in Drinking Water (ppm) 

<0.3 0.3-0.7 >0.7 
2-wk-2 yr** 0.25 0 0 
2-3 z 0.5 0.25 0 
3-16 yr 1.0 0.5 0 





*From the American Academy of Pediatrics Committee on Nutrition 
statement. Fluoride eam Revised Dosage Schedule. 
Pediatrics 63(1)150-152, 1979. 
**The Committee favors initiating fluoride supplementation shortly 
after birth in breast-fed infants (0.25 mg F/day). In formula-fed 
infants, fluoride supplementation should be according to the fluoride 
content of the water used to prepare formula. 

FLUORIDE 


PRODUCT FORM SIZE mg/dose 


leer LOR Drops 50 mli Bottle 0.25 
.25 m 

POLY-VI-FLOR Drops 50 ml Bottle 0.25 
0.25 mg with Iron 

POLY-VI-FLOR Tablets Bottle of 100 0.25 


0.25 me 

POLY-VI-FLOR Tablets Bottle of 100 0,25 
0.25 mg with Iron 

POLY-VI-FLOR Drops 50m! Bottle 0.5 


0.5 mg 

POLY-VI-FLOR Drops 50 ml Bottle 0.5 
0.5 mg with Iron 

POLY-VI-FLOR Tablets Bottle of 100 0.5 


0.5 mg 

POLY-VI-FLOR Tablets Bottle of 100 0.5 
0.5 mg with Iron 

POLY-VI-FLOR Tablets Bottle of 100 1.0 


1.0 mg 

POLY-VI-FLOR Tablets Bottle of 100 1.0 
Drops 50 ml Bottle 0.25 
TRI-VI-FLOR Drops 50 ml Bottle 0.25 
TRI-VI-FLOR Drops 50ml Bottle 0.5 
0.5 m 

TREVI-FLOR Tablets Bottle of 100 1.0 


REFERENCES: 

1. Hennon DK, Stookey GK and Muhler JC: The Clinical 
Anticariogenic Effectiveness of Supplementary Fluoride- 
Vitamin P tions— Results at the End of Four Years. 
J Dentistry for Children 34:439-443 (Nov) 1967. 

. Hennon DK, Stookey GK and Muhler JC: The Clinical 

nay ee Effectiveness of gir hace Fluoride- 

Vitamin 3 “sha Results at the End of Five and a 

Half Years. Pharmacology and Therapeutics in Dentistry 

1:1-6 (Oct) 1970. 

Hennon DK, Stookey GK and Muhler JC: Prophylaxis of 

Dental Caries: Relative Effectiveness of Chewable Fluo- 

ride Preparations With and Without Added Vitamins. 

J Pediatrics 80:1018-1021 (June) 1972. 


VI-SOL®/VI-FLOR® products are the nation’s 
most prescribed children’s vitamin and vitamin- 
fluoride supplements. 

(For complete details, please consult full prescribing 


information. ) 
Mead dinsan 


_ NUTRITIONAL DIVISION 


to 


a 


When your patients 
need sexual counseling, 
are you prepared 

to help them? 








Here's how fo find out.. 






Published by the 
American Medical Association 


If you have ever questioned your preparedness to diagnose and treat your patie 
sexual difficulties—or if you have had little background in counseling—this / 
publication will help you understand your patients’ concerns and assure approp 
therapy. 


Defining your role 

A key issue addressed is how you as a physician should deal with sexual probl: 
within the scope of your practice. The book describes six levels of possible intervent 
evaluator-inquirer, sex educator, sex counselor, marital therapist, psychotherapist, 
sex therapist. With this information, you can better determine at what level of interven 
you feel competent and emotionally comfortable. 


The book discusses methods of progression from simple recognition of a probl 
through providing information about the problem, to actual counseling and therap 


Written by leading authorities 

Sexual Problems in Medical Practice contains 27 chapters organized into three sectic 
Basic Information, Clinical Aspects, and Management Considerations. Each cha 
is written by a noted authority in the field of human sexuality. Harold |. Lief, M 
is Editor-in-Chief. 


Order your copy today! 

Book & Pamphlet Fulfillment OP-120 
American Medical Association 

P.O. Box 10946 

Chicago, IL 60610 


YES, please send me SEXUAL PROBLEMS IN MEDICAL PRACTICE, OP-120 





Copies” s @ $24.00 per copy 
D ES SELIGOT US GLa) sa Score BPs xchat bcd Vateone $ 
Less 10% discount, AMA members Only: .............. 0605 $ 
aNG a r MEEN TOROA D E T e $ 
Sales Tar til & INV residents Onjo oeaan ees vedere Sua 
PRIA ns ThE EEEE N REE E E ae 6. a 
Delivery Charge* (1 copy: 2.00; 2-4 copies: 2.50).............. $ 


Enclosed is my check, payable to the American Medical Association, for $ 
Payment must accompany order. Please allow 4 to 5 weeks for delivery. Prices subject to change 
without notice. 


*For delivery charges on 5 or more books or information on quantity discounts, call the AMA Orde; 
Department collect at (312) 280-7168. 


PLEASE PRINT 
Name 
Address 
City/State/Zip 











Articles 


Adrenal Function in Thalassemia Major 
Following Long-term Treatment With 
Multiple Transfusions and Chelation Therapy 


Evidence for Dissociation of Cortisol and 


Adrenal Androgen Secretion 


Sharles A. Sklar, MD; Lily Q. Lew, MD; Doug J. Yoon, PhD; Raphael David, MD 


è Eight patients with -thalassemia 
who were given long-term treatment with 
combined multiple transfusions and 
chelation therapy underwent adrenal 
testing. The six male and two female 
patients ranged in age from 7 to 19 
years. Six of eight patients had delayed 
bone ages and height greater than 
2.5 SDs below the mean. Of the six 
patients more than 13 years of age, two 
had clinical evidence of isolated adre- 
narche and only one had evidence of 
true puberty. Cortisol levels were similar 
in patients and controls at zero time 
(10.6+1.8 pg/dL [292+50 nmol/L] 
vs 10.8+1.4 „g/dL [298+39 nmol/L]) 
and at 60 minutes (26.622.5 g/dL 
[734+69 nmol/L] vs 24.9+1.9 yg/dL 
[687 + 52 nmol/L]) after insulin hypogly- 
cemia (all values are the mean+SE). 
During an eight-hour infusion of ACTH, 
cortisol responses in the patients with 
thalassemia were not significantly dif- 
ferent from those of controls. Baseline 
levels of the adrenal androgens dehy- 
droepiandrosterone (DHEA) and dehy- 
droepiandrosterone sulfate (DHEA-S) 


bnormalities of the endocrine sys- 
tem are well described in patients 
with thalassemia major. Investi- 
gations to date have documented 
evidence of hypothalamic-pituitary 
dysfunction,” hypothyroidism,** 
hypoparathyroidism,** adrenal insuf- 
ficiency,*’ and pancreatic dysfunc- 
tion®** among subjects with thalas- 
semia. 
Accepted for publication Sept 29, 1986. 
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Although these endocrine. 


were significantly lower in the subjects 
with thalassemia compared with con- 
trols of similar bone age and pubertal 
status. The prolonged ACTH infusion 
caused a significant increase in the 
DHEA level (79.2+14.7 ng/dL [2.74+ 
0.51 nmol/L] vs 538.6+ 38.1 ng/dL 
[18.67+4.79 nmol/L]) and the DHEA-S 
level (37.5+10.8 g/dL [1.02+ 
0.29 pmol/L] vs 70.5+18.3 yg/dL [1.19+ 
0.50 umol/L]) in the patients. The pa- 
tients’ peak stimulated levels of DHEA-S 
were significantly lower than those of 
the controls, whereas peak levels of 
DHEA were similar in the patients and 
the controls. These results indicate that 
combined multiple transfusions and 
chelation therapy preserve the integrity 
of the ACTH-cortisol axis in patients with 
thalassemia. The reduced levels of adre- 
nal androgens, short stature, and de- 
layed puberty noted in our patients sug- 
gest, however, that alternative ap- 
proaches to the therapy of thalassemia 
are needed. 
(AJDC 1987 ;141:327-330) 


problems could result from a variety of 
factors, most studies suggest that 
chronic iron overloading secondary to 
hypertransfusion therapy is the major 
cause of the observed abnormali- 
ties.**” Recently, many centers have 
instituted iron-chelation therapy in 
the hope of preventing or reducing the 
complieations of iron overload and 
hemosiderosis.“” While long-term 
chelation therapy does appear to re- 
duce the incidence and severity of myo- 
cardial? and liver disease,“ few stud- 
ies are available regarding endocrine 
function in these patients.* To deline- 


ate further the effect of combined ther- 
apy on the endocrine system, we have 
performed hormonal studies on a 
group of patients with thalassemia in 
whom both multiple transfusions and 
chronic subcutaneous chelation ther- 
apy have been maintained. The pres- 
ent report describes the results of ex- 
tensive adrenal testing in this cohort of 
subjects. 


PATIENTS AND METHODS 


Eight patients with homozygous B-thal- 
assemia (six male and two female) were 
studied. The patients’ chronologic ages 
ranged from 7 to 19 years (median, 15.3 
years) and their bone ages ranged from 7 to 
15 years (median, 12.5 years) (Table 1). The 
subjects were on a hypertransfusion pro- 
tocol designed to maintain a pretransfusion 
hematocrit of greater than 30% (0.30) and a 
posttransfusion hematocrit greater than 
40% (0.40). Transfusions were adminis- 
tered at approximately four-week inter- 
vals. All patients had been receiving sub- 
cutaneous deferoxamine mesylate therapy 
for four to eight years beginning at a me- 
dian age of 5.5 years.” No endocrine stud- 
ies had been performed before the initia- 
tion of chelation therapy. The patients’ 
hematocrits ranged from 30% to 37% (0.30 
to 0.37) (mean, 33.6% [0.34]) at the time of 
the study. Seven of the subjects had under- 
gone splenectomy a median of three years 
before the present study at a median age of 
13.2 years. The general health of the pa- 
tients was good and none was underweight 
for height. The alanine aminotransferase 
and aspartate aminotransferase levels 
were moderately elevated in some of the 
subjects, ranging from 23 to 200 U/L. 
Bilirubin and alkaline phosphatase levels 


were within the normal range. Serum fer- _ | 


. a 
`» 
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ritin levels were elevated in all subjects, 
ranging from 1825 to 11188 ng/mL 
(1825 to 11188 ug/L) (mean, 6206 ng/mL 
[6206 yg/L]). Thirteen short, endrocrino- 
logically normal subjects (12 male, one 
female) from 5.5 to 14 years of age (median, 
11.2 years) with a median bone age of 8 
years served as a control group. Their 
heights ranged from —2.0 to —3.9 SDs 
(median, —3.1 SDs) below the mean for 
age. Twelve of the 13 patients were pre- 
pubertal, while one was in early (stage 2) 
puberty. 

The studies were performed on two sepa- 
rate admissions that were generally four 
weeks apart and at least 21 days after 
administration of a transfusion. The stud- 
ies consisted of (1) a prolonged ACTH infu- 
sion (0.3 mg intravenously over eight 
hours) and (2) insulin-induced hypogly- 
cemia (0.1 U/kg of regular insulin intra- 
venously). The tests were performed in 
random order. Both tests were started be- 
tween 8 and 9 am after an overnight fast 
and subjects remained at bed rest through- 
out the studies. All subjects were eu- 
thyroid at the time of testing. Blood was 
collected at —15, 0, 30, and 60 minutes 
during the insulin study and at 0, 2, 4, 6, 
and 8 hours during the prolonged ACTH 
infusion. 

The study was approved by the New York 
University Medical School Institutional 
Review Board and written informed con- 
sent was obtained from the patients and/or 
their parents. All the studies were per- 
formed in the Clinical Research Center at 
Bellevue Hospital, New York. 

Plasma concentrations of cortisol, dehy- 
droepiandrosterone (DHEA), and dehydro- 
epiandrosterone-sulfate (DHEA-S) were 
measured by radioimmunoassay, as previ- 
ously reported.” Pubertal staging was 
performed according to the staging system 
of Marshall and Tanner." Bone-age deter- 
minations were done by the method of 
Greulich and Pyle.” The data were tabu- 
lated and analyzed using the CLINFO data 
management and analysis system. The 
two-tailed, paired, and unpaired Student’s t 
tests and analysis of covariance using a 
BMDP program were used for statistical 
analysis of the data. Results are reported 
as the mean+ SE, unless stated otherwise. 

RESULTS 

The patients’ clinical data are de- 
scribed in Table 1. Bone ages were 
delayed and height was greater than 
2.5 SDs from the mean in six of the 
eight subjects. Only one of the six 
patients 13 years of age or older had 
evidence of pubertal development, 
while two had evidence of isolated 
adrenarche. 
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Table 1.—Clinical Characteristics of the Patients* 


Age, y Pubertal Puperte Sigs 
E PUER asadi leat Height, 
Patient No. Chronologic Bone SDS mo i Br/Gt 





*SDS indicates SD score (number of SDs from the mean height for age); PH, pubic hair; Br, breast 
development in female patients; and Gt, genitalia in male patients. 


Table 2.—Cortisol Responses to Insulin-Induced Hypoglycemia 


Patient No. 


13.9 (384) 
4.9 (135) 


Cortisol, g/dL (nmol/L) 


27.9 (770) 
23.5 (648) 


8.3 (229) heen 


19.8 (546) 

5.9 (163) 

13.3 (367) 

6.6 (182) 

12.4 (342) 
10.6+1.8 (292+50) 
10.8+1.4 (298 +39) 


Mean + SE 
Controls, mean + SE 


21.2 (585) 
23.9 (659) 
31.7 (875) 
38.4 (1059) 
19.9 (549) 
26.6+2.5 (734 +69) 
24.9+1.9 (687 +52) 





*Test terminated becaused of symptomatic hypoglycemia. 


Insulin Study 


The patients’ mean baseline cor- 
tisol level (10.6+1.8 pg/dL [292+ 
50 nmol/L]) was not significantly 
different from that of the controls 
(10.8+1.4 mg/dL [298+ 39 nmol/L]) 
(Table 2). All study subjects man- 
ifested mild symptoms of hypoglyce- 
mia and demonstrated an adequate 
drop in the glucose level (50% of base- 
line) following the injection of insulin. 
Patient 3 became very symptomatic 
and required glucose infusion and ter- 
mination of the study. The peak cor- 
tisol response at 60 minutes was signif- 
icantly greater than baseline for both 
the patients (10.6+1.8 g/dL [292+ 
50 nmol/L] vs 26.6+2.5 mg/dL [734+ 
69 nmol/L]; P<.01) and the controls 
(10.8+1.4 wg/dL [298+39 nmol/L] 
vs 24.9+1.9 wg/dL [687 +52 nmol/L]; 
P<.001). There were no statistic- 
ally significant differences between 
peak values in patients and controls 
(Table 2). 


Prolonged ACTH Stimulation 


The cortisol responses to the 
prolonged ACTH infusion are depicted 
in Fig 1. The mean baseline cortisol 
level in the patients was significantly 
lower than the mean baseline level 
in the controls (7.4+0.6 pwg/dL 
[204+16 nmol/L] vs 12.5+1.0 pg/dL 
[345+28 nmol/L]; P<.01). The pa- 
tients’ stimulated cortisol levels were, 
however, not significantly different 
from controls at either 2, 4, 6, or 8 
hours. The increment from baseline to 
peak was significant for both the pa- 
tients and the controls (P<.001). 

The patients’ baseline plasma con- 
centrations of DHEA and DHEA-S 
are plotted against bone age in Figs 2 
and 3. The DHEA levels in the patients 
all fell outside the normal range. 
For patients with bone age between 
10 and 13 years, the mean plasma 
concentration of DHEA was signifi- 
cantly lower than the controls with 
similar bone ages (76.1+15.9 ng/dL 
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Fig 1.—Cortisol (mean + SE) responses to 
prolonged ACTH infusion. Closed circles 
indicate controls; open circles, patients with 
B-thalassemia; and asterisk, statistical 
significance of difference between two 
groups at zero time, P<.01. To convert 
values to SI units (micromoles per liter), 
multiply by 28. 


[2.64+0.55 nmol/L] vs 168.3+ 
29.3 ng/dL [5.88+1.02 nmol/L]; 
P<.05). The patients’ overall pat- 
tern of DHEA concentration was sig- 
nificantly different from the pattern 
noted in the controls by analysis of 
covariance (F =12.7; P<.01). The plot 
of DHEA-S levels according to bone 
age discloses that in all but one of 
the patients the values fell below the 
normal range (Fig 3). For patients 
with bone ages between 10 and 13 
years, the mean plasma concentration 
of DHEA-S was significantly different 
from the mean DHEA-S concentration 
in the controls (30.4+12.8 pg/dL 
[0.88 +0.35 pmol/L] vs 112.6+ 
25.6 pg/dL [3.06+0.69 pmol/L]; 
P<.05). Analysis of covariance demon- 
strated that the DHEA-S levels in the 
patients differed significantly from the 
values in the control group (F =15.0; 
P<.01). 

During the prolonged ACTH infu- 
sion, there was a significant increase in 
the levels of both DHEA (79.2+ 
14.7 ng/dL ([2.74+0.51 nmol/L] 
vs 5388.6+138.1 ng/dL ([18.67+ 
4.79 nmol/L]; P<.01) and DHEA-S 
(37.5+10.8 ng/dL [1.02+0.29 pmol/L] 
ye. 70.5+18.3.  pg/dL [Lois 
0.50 pmol/L]; P<.01) in the thalas- 
semia group. The patients’ peak stimu- 
lated levels of DHEA-S were signifi- 
cantly lower than the peak values 
obtained for the controls (F =12.7; 
P<.01), whereas the peak stimulated 
levels of DHEA were similar for both 


groups. 
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Fig 2.—Baseline plasma concentraticns of 
dehydroepiandrosterone (DHEA) in pa- 
tients with thalassemia in relation to bone 
age. Shaded area represents range of 
values found in controls. To convert values 
to SI units (nanomoles per liter), multiply by 
0.035. 


COMMENT 

A variety of abnormalities of the 
pituitary-adrenal axis have beer. re- 
ported in patients with thalassemia, 
most notably ACTH deficiency and 
reduced adrenocortical reserve.®* 
These disturbances appear to be due 
primarily to iron overload secondary 
to hypertransfusion therapy. Vanna- 
saeng et al” reported normal adre- 
nocortical reserve in a group of pa- 
tients who had received minimal cr no 
blood transfusions, while decreased 
cortisol responses to insulin, ACTH, 
and metyrapone occur in a high pro- 
portion of subjects with thalassemia 
who have received multiple transfu- 
sions.” In the present study, we rave 
assessed adrenal function in a group of 
patients given long-term treatment 
with combined hypertransfusion and 
chelation therapy. The results of the 
insulin study demonstrated a eom- 
pletely normal ACTH reserve as well 
as a normal cortisol response to acute 
short-term endogenous ACTH stim- 
ulation. Following prolonged ACTH 
stimulation, the subjects with thalas- 
semia displayed a cortisol response 
that was identical to that of the con- 
trols. Although the baseline levels of 
cortisol were lower in the patients. the 
pattern and absolute levels of cortisol 
produced during the ACTH infusion 
were the same in both groups. The 
lower baseline cortisol levels noted be- 
fore the ACTH infusion study proba- 
bly reflect different degrees of anxiety 
and stress experienced by the two 


240 
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Fig 3.—Baseline plasma concentrations of 
dehydroepiandrosterone sulfate (DHEA-S) 
in patients with thalassemia in relation to 
bone age. Shaded area represents range of 
values found in controls. To convert values 
to SI units (micromoles per liter), multiply by 
0.0027. 


groups. Our subjects with thalassemia 
are hospitalized on a regular basis for 
transfusion therapy and would be ex- 
pected to be stressed less by routine 
venipuncture procedures than would 
the controls. The normal cortisol re- 
sponses to both insulin and ACTH 
infusion in our study are in agreement 
with the data of McIntosh” and Masala 
et al,‘ in whose studies patients were 
treated with combined therapy. Thus, 
the addition of long-term chelation 
therapy would appear to protect and 
preserve both pituitary ACTH reserve 
and the capacity of the adrenal gland to 
synthesize cortisol. 

The data on adrenal androgen levels 
in patients with thalassemia are very 
limited. Several earlier studies de- 
scribed low urinary 17-ketosteroid ex- 
cretion in patients with thalassemia 
who received hypertransfusions, sug- 
gesting reduced adrenal androgen se- 
cretion.” Recently, Pintor et al” mea- 
sured plasma concentrations of several 
Af and Aë androgens in a group of 
adolescent but prepubertal girls with 
thalassemia who received hypertrans- 
fusions. The levels in the patients were 
significantly reduced compared with 
age-matched normal controls. Inter- 
pretation of this study is difficult, how- 
ever, since most of the androgens mea- 
sured are produced by both the 
adrenal glands and the gonads. Since 
the controls, but not the patients, 
were all sexually mature, it is not 
possible to determine whether the re- 
duced levels of androgens noted in the 
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subjects with thalassemia reflected 
adrenal dysfunction or were merely 
secondary to their delayed puberty 
and lack of ovarian steroid production. 
In the current study, we have demon- 
strated significantly reduced plasma 
concentrations of DHEA-S, which is 
almost exclusively derived from the 
adrenal cortex,” and DHEA, which is 
produced mainly by the adrenal 
gland,” in patients with thalassemia 
compared to pubertal stage—matched 
controls. Our results, therefore, 
strongly suggest that the subnormal 
androgen levels are due to adrenal 
rather than gonadal dysfunction. The 
low levels of adrenal androgens in the 
patients could be due to either de- 
creased production or increased clear- 
ance. Although we did not perform 
clearance studies, previous data show- 
ing low urinary excretion of 17- 
ketosteroids in patients with 
thalassemia suggest that decreased 
production of adrenal androgens is the 
most likely explanation. 

The mechanisms involved in the con- 
trol of adrenal androgen secretion 
remain controversial. Several re- 
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searchers have postulated the ex- 
istence of a distinct pituitary adrenal 
androgen-stimulating hormone to ex- 
plain the various situations in which 
there is a dissociation between cortisol 
and adrenal androgen secretion.” 
Our data clearly show a divergence 
between cortisol and adrenal androgen 
secretion in patients with thalassemia 
similar to what has been described in 
other pathologic states.” The re- 
sults of the prolonged ACTH infusion 
indicate, however, normal DHEA re- 
serve and significant but subnormal 
DHEA-S reserve. Taken together, 
these data are most consistent with a 
defect at the hypothalamic-pituitary 
level, where the putative adrenal an- 
drogen-stimulating hormone is pro- 
duced, rather than at the level of the 
adrenal gland within the zona re- 
ticularis, where androgens are most 
likely synthesized.” 

The physiological implications of re- 
duced levels of adrenal androgens are 
uncertain but probably account for 
the absent or sparse pubic hair noted 
in these patients by us and others.” 
Although several researchers have 
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suggested that adrenal androgens are 
important in the control and initiation 
of puberty, recent data have failed to 
substantiate this contention.*” It is 
possible, however, that the low levels 
of adrenal androgens could contribute 
to the retarded skeletal maturation 
and short stature noted by us and 
others in patients with thalassemia.” 

The results of the current study 
suggest that combined hypertransfu- 
sion and chelation therapy, as em- 
ployed in our patients, preserves the 
integrity of the ACTH-adrenocortical 
cortisol axis. The abnormal physical 
growth, delayed sexual development, 
and impaired secretion of adrenal an- 
drogens noted in our patients indicate, 
however, that alternative approaches 
to the therapy of thalassemia are 
needed. 
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Genetic Factors in Nonspecific 
Bronchial Hyperreactivity 


An Epidemiologic Study 


Giorgio Longo, MD; Roberto Strinati, MD; Furio Poli, MD; Fulvio Fumi, MD 


è We tested bronchial reactivity to car- 
bachol in 50 asthmatics, healthy parents 
of 40 asthmatic children, and 70 healthy 
subjects with no personal or family his- 
tory of asthma. Stepped doses of car- 
bachol (0.1%) aerosol were given until a 
50% drop in forced expiratory flow rate 
from 25% to 75% was observed, or until 
the subject had inhaled 80 of his or her 
own vital-capacity equivalent volumes 
of the aerosol. The area under the dose- 
response curve was computed. Histo- 
grams of the carbachol reactivity 
showed a bimodal distribution: 10% of 
normal subjects and 50% of nonasth- 
matic parents had values in the asth- 
matic range. In 85% of parent couples at 
least one of the two parents had bron- 
chial reactivity without being asthmatic. 
Our findings suggest that bronchial re- 
activity to a cholinergic bronchocon- 
strictor indicates an autosomal-domi- 
nant pattern of inheritance. 

(AJDC 1987;141:331-334) 


Among the many clinical features 

usually seen in asthmatic pa- 
tients, the increased bronchoconstric- 
tive response to any irritative stimulus 
reaching the respiratory airways is the 
most common and relevant.’* This in- 
creased response, known as nonspe- 
cific bronchial hyperreactivity, is 
present in both allergic and nonal- 
lergic patients. There is still consider- 
able uncertainty concerning the causa- 
tive factors underlying nonspecific 
bronchial hyperreactivity, particu- 
larly whether it is a genetic and there- 
fore a permanent factor or, as some 
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studies suggest,* an acquired charac- 
teristic that may decrease and even 
disappear with age. However, evi- 
dence has accumulated that strongly 
indicates that genetic factors indepen- 
dent of those controlling the atopic 
tendency are involved in the patho- 
genesis of asthma.** Epidemiologic 
studies aimed at demonstrating the 
genetic origin of asthma, as carried out 
by Edfors-Lubs‘ on large numbers of 
twins, are limiting in that they have 
only examined the distribution and 
prevalence of the overt asthma dis- 
ease; the observation that the concor- 
dance of the clinically manifested 
asthma was only marginally higher in 
monozygotic twins than in dizygotic 
twins indicated that environmental 
conditions are more important than 
genetic factors. Using simple exercise 
tests, however, Konig and Godfrey’ 
showed a significantly greater rate of 
concordance among identical twins for 
increased bronchial lability than for 
the clinical manifestation of bronchial 
asthma. Similarly, the concordance 
was found to be even higher on an even 
larger number of twins examined by 
Townley et al’ for sensitivity to meth- 
acholine, which is commonly used to 
induce aspecific bronchial irritability. 

The above findings further 
strengthen the hypothesis that bron- 
chial hyperreactivity is the genetic 
localization factor that, apart from the 
hereditary factor causing atopic sen- 
sitization, is the hallmark of bronchial 
asthma. 

In the present study we have as- 
sessed both the presence and the de- 
gree of nonspecific bronchial hyper- 
reactivity in the healthy parents of 
asthmatic children and compared the 


results with those of currently symp- 
tomatic asthmatic patients and of 
healthy volunteers with no personal or 
family history of either asthma or 
chest diseases (control group). 


SUBJECTS AND METHODS 


The effect of bronchial inhalation chal- 
lenge with carbachol, a nonallergenic bron- 
choconstrictive agent, was investigated in 
50 asthmatic patients, both healthy parents 
of 40 asthmatic children, and 70 healthy 
subjects who had no personal or family 
previous history of asthma or related dis- 
eases, such as wheezing bronchitis, chronic 
bronchitis, or emphysema. The following 
methods were used to ascertain probands: 

1. Persons working in the Burlo Garofolo 
Hospital, Trieste, Italy, were asked if they 
would participate in the study (they con- 
stituted the majority of the healthy sub- 
jects admitted to the study; the remainder 
were enrolled from students attending the 
Department of Pediatrics). 

2. Asthmatic subjects were enrolled 
from ambulatory patients (children and 
adults) referred for evaluation of asthma at 
the Department of Pediatrics; none of the 
asthmatic patients refused to participate or 
(if a child) did not receive parental consent. 

3. Both natural parents of asthmatic 
children attending our ambulatory clinic 
who denied any personal history of asthma 
or related diseases were asked if they would 
participate in the study. Only two healthy 
couples eligible for inclusion in the study 
could not participate. The 18 female and 32 
male asthmatic patients (age range, 8 to 43 
years; mean age, 30.2 years) had histories 
of recurrent episodes of reversible airway 
obstruction. They required intermittent 
bronchodilator therapy and none was 
steroid dependent at the time of the study. 
Furthermore, at that same time 39 subjects 
had discontinued bronchodilator medica- 
tion for more than two weeks; the other 
subjects discontinued all medications at 
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Fig 1.—Scheme for evaluating bronchial reactivity index according to our methods. Shaded 
area above dose-response curve for carbachol aerosol (using fall in forced expiratory 
fraction of 25% to 75% [FEF 25-75] as index of response) is expressed as percentage of total 
rectangular surface with base 80 (maximum total number of vital capacities [VCs] inhaled) 
and height 50 (maximum FEF 25-75 fall from baseline values tolerated); value of this 
percentage represents bronchial reactivity index. High numerical value of shaded area (high 
percentage of total rectangular surface) indicates that subject is very responsive to inhaled 
carbachol, whereas low numerical value indicates minimal reactivity. 


least 12 hours before testing. To participate 
in the study, subjects were required to have 
a forced expiratory volume in 1s (FEV,) of 
at least 80% of predicted normal values”; 
patients who had a recent anamnestic re- 
sponse to sensitizing agents were ex- 
cluded. Healthy volunteers (mean age, 35.7 
years) and healthy parents of asthmatic 
children (mean age, 37.3 years) denied any 
symptoms of upper respiratory tract infec- 
tions in the six weeks before the study. 
Adult subjects recruited for the study gave 
written informed consent; children agreed 
to participate in the study with parental 
consent. 

The nonspecific bronchial provocation 
test was performed using the Piglowski 
test apparatus,” which was calibrated to 
give an output of 1 mL of liquid per 100 L of 
aerosol, and to achieve reproducible deliv- 
ered doses. Stimulation was induced by a 
0.1% (wt/vol) solution of carbachol in buf- 
fered saline solution, which corresponds to 
0.1 mg of carbachol base administered per 
10 L of aerosol inhaled. The aerosol was 
inhaled by the patient (who was wearing 
nose clips) in a closed circuit through a 
mouthpiece connected with a tube to the 
nebulizer. Before challenge, in each subject 
baseline spirometric values were obtained. 
Subjects then inhaled a series of increasing 
volumes of aerosol (and, therefore, doses of 
carbachol) under conditions of quiet spon- 
taneous breathing. The quantity of sub- 
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stance delivered, expressed in liters, was 
calculated from the baseline value of the 
vital capacity of the subject under examina- 
tion and therefore varied from subject to 
subject. Following this protocol, any varia- 
tion due to the compliance or age of the 
patient was abolished. Each patient re- 
ceived an initial volume, in liters, corre- 
sponding to five times his or her own vital 
capacity, and this amount was followed by 
stepped doses of carbachol aerosol; the 
total volume inhaled for each series of con- 
secutive inhalations was never below 10 L. 

Forced expiratory maneuvers, per- 
formed at three minutes after each series of 
inhalations, were recorded on a spirometer 
interfaced with a function analyzer. Par- 
ticular attention was paid to those values 
indicating a peripheral airway obstruction, 
such as a forced expiratory flow rate vary- 
ing from 25% to 75% (FEF 25-75). The 
cumulative dose-response curve” was eval- 
uated because the progressive decrease of 
the FEF 25-75 due to the repeated car- 
bachol inhalations was not interrupted by 
allowing a return to baseline values be- 
tween each series of inhalations; carbachol 
is not metabolized by acetylcholinesterase 
and consequently has a relatively long du- 
ration of action. The carbachol challenge 
was completed when a 50% decrease in the 
FEF 25-75 values was obtained, or when 
the maximum volume of the aerosol, equiv- 
alent to 80 times the vital capacity (VC) of 


the patient under examination, had been 
inhaled. 

Plotting the percent reduction of FEF 
25-75 against the number of VCs inhaled 
defined the lower limit of an area that was 
but a fraction of the total rectangular sur- 
face with a base of 80% (maximum total 
number of VCs inhaled) and 50% in height 
(maximum percent fall of FEF 25-75); 
the higher this fraction, the higher the 
subject’s bronchial reactivity index (BRI) 
(Fig 1). 

At the end of the challenge all subjects 
underwent skin testing by the prick 
method using a panel of six allergens com- 
mon to this geographic area. The panel 
included house dust, dust mite, grass mix, 
alternaria, cat dander, and parietaria (Ben- 
card). Reactions with a wheal of 3 mm or 
more in diameter were considered positive. 
None of the patients had received anti- 
histamines orally for three days preceding 
testing. A positive control of histamine 
(1 mg/mL) along with a negative diluent 
control were included in all tests. 

Furthermore, the total IgE level for all 
serum samples was determined using the 
paper radioimmunosorbent test method 
with commercial reagents. 


RESULTS 


All of the subjects who were enrolled 
in the study completed the challenge; 
none developed severe respiratory 
distress and only a few patients needed 
salbutamol by inhalation at the end of 
the challenge. 

There was generally a parallelism in 
the dose-response curve to inhaled car- 
bachol between FEF 25-75 and FEV,, 
but forced midexpiratory flow ap- 
peared to be more sensitive than 
FEV,,”” and we preferred this index 
of airway obstruction for BRI evalua- 
tion. The healthy controls (mean BRI, 
36.3; range, 3.2 to 92) showed a bi- 
modal distribution curve of airway re- 
activity. A more evident bimodal pat- 
tern was observed in the group of the 
healthy parents of asthmatic patients 
(mean BRI, 58.1; range, 8.1 to 97) (Fig 
2). The analysis of these two distribu- 
tion curves showed that a BRI of 60, 
using our method, represented the 
“cutoff” between subjects with low 
and high airway reactivity. The asth- 
matic group showed a high degree of 
bronchoconstriction to carbachol chal- 
lenge with BRIs in all cases exceeding 
60 (mean, 89.1; range, 67.5 to 98.5) and 
in approximately two thirds (34 of 50) 
of the patients with BRIs above 85. 
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Fig 2.—Frequency distribution of airway 
reactivity to carbachol inhalation. BRI indi- 
cates bronchial reactivity index. 


The lowest BRIs were observed in 
patients with histories of very mild 
asthma. In conclusion, 10% of healthy 
controls (confidence interval around 
the estimates, 3% to 17%) and 50% of 
healthy parents presented BRIs in the 
asthmatic range (BRI >60); the two 
proportions are significantly different 
(x? = 25.9; P<.001). 

Comparison of the BRIs in the group 
of fathers (mean, 55.1; range, 8.1 to 90) 
did not show any significant difference 
(t test for paired data) from those BRIs 
in the mothers (mean, 61.1; range, 11 to 
96). Moreover, when the bronchoreac- 
tivity of each individual couple was 
considered, the values obtained from 
the two parents did not disclose any 
significant correlation (Pearson’s r, 
<.25). However, index values higher 
than 60 were observed in at least one of 
the two parents in 85% of the couples 
examined (both in six couples, neither 
in six couples, and one of the two in 28 
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Relationship of IgE and Prick Test 
Determinations to BRI in 
Healthy Controls and Healthy Parents 
of Asthmatic Children* 


BRI, No. (%) 
of Subjects 


—E SEs 


>60 <60 
Prick test 
Negative 
Positive 


Serum IgE Level 
<100 IU/mL 
(230 pg/L) 
>100 IU/mL 
(230 pg/L) 8 (17) 23 (22) 
Total (n=150) 47 103 


*BRI indicates bronchial reactivity index. 


37 (79) 
10 (21) 


82 (80) 
21 (20) 


39 (83) 80 (78) 





couples); this percentage is signifi- 
cantly different from what would be 
expected by chance (P<.001). 

Furthermore, bronchial hyperreac- 
tivity seemed unrelated to the pres- 
ence of an identifiable allergic pre- 
disposition. In fact, there was no 
significant difference between the hy- 
perreactive and normoreactive sub- 
jects in both the group of parents of the 
asthmatic patients and that of the 
healthy controls with regard to prick- 
test positivity (Table). Likewise, for 
the same two groups, the IgE levels in 
the serum did not agree with the BRI: 
17% of the healthy controls and par- 
ents with BRIs above 60 and 22% of 
those with BRIs below 60 had IgE 
levels above the published normal 
values (cutoff point, 100 [U/mL [230 
ug/L]).” 


COMMENT 


It is still debated whether the asth- 
matics represent a hyperreactive 
population distinct from the normal 
distribution of airways reactivity or 
whether they merely constitute a hy- 
perreactive extreme of a normal distri- 
bution pattern. The results presented 
herein support the former of these 
alternatives, suggesting that bron- 
chial hyperreactivity is an inherited 
factor; the bimodal distribution of the 
curves provides evidence indicating 
the existence of two phenotypes. A 
similar bimodal distribution in bron- 
chial reactivity was also observed (and 
recently confirmed) by Townley et al” 
in a survey carried out on healthy 


individuals belonging to 47 families of 
asthmatic patients and 26 control fam- 
ilies, respectively.” 

Environmental conditions are not 
the cause of the aspecific bronchial 
hyperreactivity, as is demonstrated by 
the lack of correlation in the responses 
obtained from the two parents after 
marriage. In addition, bronchial hy- 
perreactivity does not seem to be a 
sex-linked characteristic since the 
groups of the fathers and the mothers 
showed no significant differences in 
the index values. This conclusion is 
further substantiated by the finding 
that asthma is not prevalent in either 
of the two sexes. 

Our study also confirms previous 
findings” suggesting that bronchial 
hyperreactivity and atopy (hyper- 
production of IgE) may be under sepa- 
rate genetic controls. 

All of these data suggest that bron- 
chial hyperreactivity is an autosomal- 
dominant trait of incomplete pene- 
trance and is present in 10% of the 
normal healthy population; this char- 
acter, although a necessary prerequi- 
site, is insufficient to cause the clinical 
manifestation of asthma. 

This study has also provided ground 
for additional considerations. As 
shown in Fig 2, the distribution curve 
of the bronchial hyperreactivity ob- 
served in the symptom-free hyper- 
reactive subjects (hyperreactive 
parents of asthmatic children and 
hyperreactive healthy controls) are of 
the “normal” gaussian type. On the 
other hand, the curve of the actual 
asthmatic values is markedly shifted 
to the right, with approximately two 
thirds of the patients having BRIs 
above 85; those patients presenting 
lower BRIs had a nonsevere form of 
the disease (the asthmatic attacks 
were mild and/or remote). The “wors- 
ening” of the nonspecific bronchial hy- 
perreactivity, reflected in the shift to 
the right of the curve, likely repre- 
sents an acquired situation for which 
external causes are required; these 
include, in particular, the exposure to 
allergens,”™ but other factors may 
contribute (viral respiratory tract in- 
fections,~ subsensitivity to B-ago- 
nists,” and environmental irritants.) 
In conclusion, asthma could be consid- 
ered an “acquired predisposition.” 
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This is an extremely well-written book concerning all 
aspects of retinopathy of prematurity. While of primary 
interest to researchers and pediatric ophthalmologists, it is 
also loaded with information useful to neonatologists and 
pediatricians. 

State-of-the-art ideas concerning research and the spin- 
dle-cell theory of pathogenesis, medical management, and 
vitamin E prophylaxis are thoroughly addressed, as are 
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newer surgical approaches and their controversies. Also 
included are some of the medicolegal controversies. The 
book is well illustrated and has current references. It is a 
requirement for anyone with more than a passing interest in 
retrolental fibroplasia. 
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Imipenem and Cilastatin in Acute 
Osteomyelitis and Suppurative Arthritis 


Therapy in Infants and Children 


Bishara J. Freij, MD; Helen Kusmiesz, RN; Sharon Shelton; John D. Nelson, MD 


è Twenty-five infants and children 
with acute osteomyelitis (n=7), suppu- 
rative arthritis (n=11), or both (n=7) 
were treated with imipenem and cila- 
statin sodium. Patients ranged in age 
from 5 months to 11.3 years. Needle aspi- 
ration of infected sites was performed in 
all patients, and 11 (44%) required further 
surgical drainage. Imipenem and cila- 
statin sodium in a dosage of 100 mg/kg/d 
was used for children 3 years of age or 
younger, while older ones received 
60 mg/kg/d intravenously, divided in four 
equal doses. Bacterial pathogens were 
identified in 15 patients (60%): Staphylo- 
coccus aureus in five, Haemophilus in- 
fluenzae b in four, Pseudomonas 
aeruginosa in two, Streptococcus pneu- 
moniae in one, group A Streptococcus in 
one, Kingella kingae in one, and Citro- 
bacter amalonaticus in one. All isolates 
were susceptible to imipenem in vitro. 
imipenem and cilastatin therapy was 
continued for a median of six days fol- 


(Curent management of acute suppu- 

rative bone and joint infections in 
children involves the drainage of pus 
from infected sites and the administra- 
tion of effective antimicrobial agents.’ 
The choice of initial antibiotic therapy 
is empiric and usually includes an anti- 
staphylococcal agent. However, the 
broad spectrum of potential pathogens 
frequently necessitates the adminis- 
tration of additional antibiotics, 
thereby increasing the risk of drug- 
related side effects. Children younger 
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lowed by treatment with appropriate or- 
ally administered antibiotics. Median 
peak serum bactericidal titers after im- 
ipenem and cilastatin infusions were 
1:512 for S aureus, 1:32 for H influenzae b, 
1:512 for streptococci, and 1:16 for gram- 
negative rods. All but one patient with 
P aeruginosa osteomyelitis responded 
favorably to imipenem and cilastatin. 
The median duration until resolution of 
symptoms was six days. Imipenem and 
cilastatin infusions were well tolerated, 
and side effects included maculopapu- 
lar rash in one patient, watery diarrhea in 
one, and mild transient elevation of ala- 
nine aminotransferase levels in three. 
Because of imipenem and cilastatin’s 
unusually broad spectrum of activity 
and its relative safety, this drug combi- 
nation can be used for the initial, empiric 
therapy of acute bone and joint infec- 
tions in pediatric patients. 
(AJDC 1987;3141:335-342) 


than 5 years of age with suppurative 
arthritis, those with puncture wounds 
of the foot, and patients with sickle cell 
disease need added antibacterial cov- 
erage against Haemophilus influen- 
zae b, Pseudomonas aeruginosa, and 
Salmonella, respectively, to cite only 
a few examples.’ Furthermore, about 
20% of children with osteomyelitis and 
35% of those with suppurative arthri- 
tis have no identifiable bacterial patho- 
gen. It is therefore desirable to treat 
them with a single antibiotic that has a 
very broad spectrum of activity with- 
out a concomitantly higher risk of ad- 
verse effects. 

Imipenem is an antimicrobial agent 
with a spectrum of activity encompass- 
ing most gram-positive and gram-neg- 
ative aerobic and anaerobic bacteria.’ 
It is a member of a new class of 
B-lactam antibiotics, the carbapen- 


ems. For clinical use, imipenem is com- 
bined with an equal weight of cilastatin 
sodium. This compound is an inhibitor 
of dehydropeptidase I, the renal tu- 
bular brush-border enzyme primarily 
responsible for the metabolism of im- 
ipenem. Cilastatin has no intrinsic an- 
tibacterial activity and no known toxic 
effect. The coadministration of im- 
ipenem and cilastatin results in a sig- 
nificant increase in the urinary recov- 
ery of imipenem and a smaller increase 
in its plasma bioavailability, and it 
eliminates the potential nephrotoxic 
effect associated with the administra- 
tion of large dosages of imipenem to 
experimental animals.” 

The purpose of this study was to 
evaluate the efficacy, tolerability, and 
safety of imipenem and cilastatin in the 
treatment of infants and children with 
acute osteomyelitis and suppurative 
arthritis. 


PATIENTS AND METHODS 
Study Population 


Infants and children admitted to Park- 
land Memorial Hospital or Children’s Medi- 
cal Center, Dallas, with a diagnosis of acute 
suppurative arthritis or osteomyelitis con- 
firmed by standard clinical, radiological, 
and/or bacteriological criteria were en- 
rolled in the study after informed, written 
consent was obtained from their parents. 
Children were excluded from the study if 
they were younger than 3 months or older 
than 15 years of age, had a history of 
hypersensitivity reactions to B-lactam an- 
tibiotics, had known hepatic or renal im- 
pairment, or had been treated with other 
intravenous antibiotics for their current 
infection prior to the initiation of imipenem 
and cilastatin therapy. Patients were ran- 
domly assigned to receive either the study 
drug or standard antibiotic regimens dur- 
ing the first half of the study period, but in 


Imipenem and Cilastatin—Freij etal 335 








the latter half all enrolled patients received 
imipenem and cilastatin. 


Treatment Protocol 


Needle aspiration of infected sites for 
confirmation of the diagnosis and for cul- 
ture was performed before antibiotics were 
given and then repeated as often as re- 
quired for adequate drainage of pus. When 
deemed necessary, open surgical drainage 
was performed. 

For patients assigned to the study drug 
regimen, antimicrobial therapy consisted 
of the intravenous administration over 30 to 
60 minutes of a mixture composed of equal 
amounts (by weight) of imipenem and cila- 
statin sodium. Patients 3 years of age or 
younger received 25 mg/kg/6 h, while older 
children received 15 mg/kg/6 h. Children in 
the control group received standard anti- 
biotic regimens consisting of either naf- 
cillin sodium (150 mg/kg/d) with or with- 
out chloramphenicol sodium succinate 
(75 mg/kg/d) or cefuroxime sodium 
(150 mg/kg/d), administered intravenously. 
Following a favorable response to therapy, 
intravenous antibiotic therapy was discon- 
tinued and orally administered antimi- 
crobials were used for the remainder of the 
treatment course. The choice of a specific 
oral antibiotic depended on the underlying 
bacterial pathogen, and the dosage used 
was two to three times the usual daily dose 
of that drug for treating minor infections.’ 
Adjustments in the dosages of oral anti- 
microbial agents were made if the mea- 
sured peak serum bactericidal titers 
(SBTs) were inadequate. The total duration 
of antibiotic therapy for individual patients 
was determined by the underlying infection 
(osteomyelitis or suppurative arthritis), 
etiologic agent, clinical response, and dura- 
tion of erythrocyte sedimentation rate 
(ESR) elevation. 


Laboratory Studies 


Material recovered from infected sites 
was cultured under aerobic and anaerobic 
conditions. Bacterial isolates were 
screened for imipenem susceptibility by 
the disk diffusion method and were consid- 
ered susceptible if the zone of inhibition 
measured 16 mm or greater in diameter, 
moderately susceptible if the zone was 14 to 
15 mm, and resistant if it was 13 mm or less. 
The minimal inhibitory concentration 
(MIC) and minimal bactericidal concentra- 
tion (MBC) of imipenem for each pathogen 
was determined using standard tech- 
niques.* Organisms were considered sus- 
ceptible if the MIC was 4 mg/L or less, mod- 
erately susceptible if it was 4+ to 8 mg/L, 
and resistant if it was above 8 mg/L. 

Peak and trough SBTs were measured on 
the third day of imipenem and cilastatin 
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therapy. Blood samples for peak SBTs were 
drawn 30 minutes after the administration 
ofan intravenous dose, while specimens for 
trough SBTs were obtained just before the 
following dose was infused six hours later.’ 
For this test, serial twofold dilutions of 
serum in broth were mixed with an equal 













No. of Patients 


Age 
Range 


Mean, y 
Median, y 


Sex, No. 
M 


F 


Race, No. 
Black 


White 
Hispanic 


Diagnosis, No. 
Osteomyelitis 


Suppurative arthritis 
Both 


Duration of symptoms, d 
Range 


Mean 
Median 
Antecedent trauma, No. 
Antecedent infection, No. 
Prior antibiotic therapy, No. 






Table 1.—Characteristics of Study Population 


imipenem and 
Cilastatin Sodium Group 


5mo-11.3 y 4 mo-11 y 
3.8 4.7 
2.1 2.7 


volume of a bacterial inoculum in microtiter 
plates. The inoculum consisted of a suspen- 
sion of 10* to 10° colony-forming units/mL of 
a given patient’s pathogen. Stock labora- 
tory strains of Staphylococcus aureus and 
H influenzae b were used for the test when 
an etiologic agent could not be identified. 





Standard 
Therapy Group 
































Table 2.—Infected Bones and Joints 


imipenem and 
Cilastatin Sodium Group 


Site of Infection 


Bones 
Tibia 


Femur 
Humerus 
Radius 
Uina 
Phalanx 


Calcaneus 


Talus 
Metatarsal 


Joints 
Knee 


Hip 

Shoulder 

Elbow 

Ankle 

Wrist 
Metatarsophalangeal 





No. of Infections 


Standard 
Therapy Group 
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The SBT was the highest dilution of serum 
that killed 99.9% or more of the bacterial 
inoculum within 18 to 24 hours. A peak titer 
of 1:8 or greater was considered the minimal 
acceptable titer. The peak SBT was mea- 
sured again one to two days after paren- 
teral medications were discontinued and 
oral antibiotic therapy was begun. Samples 
were drawn one hour after an oral dose of 
antibiotic. If the peak SBT was suboptimal, 
the antibiotic dosage was adjusted and the 
test was repeated to ensure that adequate 
titers were achieved. 

Safety was monitored by the following 
laboratory tests performed before the start 
of antimicrobial therapy, on day 3, and 
again after the last dose of intravenous 
antibiotics but before the initiation of oral 
therapy: complete blood cell count; serum 
urea nitrogen, serum creatinine, and ala- 
nine aminotransferase (ALT) determina- 
tions; and urinalysis. The ESR was also 
measured at the same times and twice 





No. of 


Bacteria* Isolates 
Staphylococcus aureus 


Haemophilus influenzae b 











Pseudomonas aeruginosa 
Group A Streptococcus 
Streptococcus pneumoniae 
Kingella kingae 
Citrobacter amalonaticus 
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Table 3.—Bacterial Pathogens and Their In Vitro Susceptibilities to Imipenem 









weekly thereafter until it dropped to a level 
of 20 mm/h or lower. 

Daily physical examinations, serial 
roentgenograms, and ESR determinations 
were used to assess the clinical efficacy of 
the treatment protocol. 


Follow-up 


Children discharged before completion of 
antibiotic therapy were followed up weekly 
as outpatients until they finished their 
treatment course. Patients were reexam- 
ined 3, 6, and 12 months after their acute 
episode for evidence of long-term residual 
damage. Two patients initially unavailable 
for follow-up were reexamined 17 and 22 
months later. 


RESULTS 
Patient Characteristics 
Thirty-four children were enrolled 
in this study; 25 were treated with 
imipenem and cilastatin and the re- 


Zone of 


Inhibition, mmt MIC, mg/Lt 


=0.008 








26-32 0.0312-0.125 
25-28 0.125-2 
44-45 =0.016 
55 =0.008 
51 =0.008 


0.25 


*Includes three S aureus, two H influenzae b, and one group A Streptococcus isolates from children 


treated with standard antibiotics. 


+Susceptibility criteria: zone of inhibition diameter, 16 mm or greater; minimal inhibitory concentration 


(MIC), 4 mg/L or less. 


maining nine received standard anti- 
biotic regimens. Patients were initially 
assigned to either study group on the 
basis of a computer-generated table of 
random numbers. A preliminary anal- 
ysis of the data halfway through the 
study revealed that both groups had 
similar demographic characteristics 
and comparable responses to anti- 
biotic therapy. Thereafter, all enrolled 
patients were treated with imipenem 
and cilastatin. 

Twelve of the 25 children treated 
with imipenem and cilastatin were 
younger than 2 years of age, six were 
between 2 and 5 years of age, and seven 
were older than 5 years of age. Seven- 
teen (68%) were male, and 12 (48%) 
were black. Arthritis was present in 18 
children, seven of whom had concomi- 
tant osteomyelitis. A history of ante- 
cedent trauma to the affected area was 
noted in seven (28%). Five children had 
had an upper respiratory tract infec- 
tion within the two weeks preceding 
their hospitalization, and one child had 
developed aphthous stomatitis four 
days before. All children were other- 
wise previously healthy. Symptoms 
were present for variable periods of 
time before presentation at our insti- 
tution, but half of the patients had had 
bone or joint symptoms for four days 
or less. Seven patients (28%) had been 
treated with oral or intramuscular an- 
tibiotics before their hospitalization 
but were included in the study because 


Table 4.—Duration of Antimicrobial Therapy 


Duration, d* 


ra 


Intravenous Oral 


—_ 


Bacterial Pathogen 


Imipenem and cilastatin sodium group 
Staphylococcus aureus (n=5) 


Haemophilus influenzae b (n= 4) 
Pseudomonas aeruginosa (n= 2) 
Streptococci (n = 2) 

Other bacteria (n= 2) 

Unknown (n= 10) 

All patients (N = 25) 


Standard therapy group 
S aureus (n=3) 


H influenzae b (n= 2) 
Group A Streptococcus (n= 1) 
Unknown (n=3) 
All patients (N = 9) 
*Numbers rounded to nearest day. 
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Range Median Mean Range 
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their symptoms had continued to 
worsen during outpatient antimicro- 
bial therapy. These antibiotics either 
proved to be ineffective against the 
causative pathogens or were used in 
doses inadequate for treatment of 
osteomyelitis or suppurative arthritis. 
The characteristics of the nine patients 
receiving standard antibiotic regi- 
mens were similar to those of children 
treated with imipenem and cilastatin, 
and there were no statistically signifi- 
cant differences in any of the charac- 
teristics listed in Table 1. The affected 
bones and joints are summarized in 
Table 2. 


Etiologic Agents 


Bacterial pathogens were identified 
in 15 (60%) of 25 patients treated with 
imipenem and cilastatin and six (67%) 
of nine in the standard therapy group. 
Only two of the ten patients treated 
with imipenem and cilastatin who did 
not have bacterial isolates had been 
treated with oral antibiotics in the 
week immediately preceding their hos- 
pitalization. 

Several bacterial species were iso- 
lated from the study population, but 
S aureus and H influenzae b predomi- 
nated. All pathogens were susceptible 
to imipenem (Table 3), with MICs well 
below the 4-mg/L upper limit for sus- 
ceptibility. Gram-positive isolates had 
larger zones of inhibition and lower 
MICs than gram-negative organisms. 


Surgical Management 


All 34 children underwent diagnos- 
tic needle aspiration of the infected 
sites. One to three subsequent daily 
needle aspirations were performed in 
11 (61%) of 18 children who did not 
undergo surgical incision and drainage 
procedures. Eleven (44%) of 25 chil- 


dren treated with imipenem and cila- 
statin and five (56%) of nine receiving 
standard antibiotics underwent surgi- 
cal incision and drainage procedures. 
Of the total study population, surgical 
drainage was performed in six (75%) of 
eight patients with osteomyelitis, five 
(29%) of 17 with suppurative arthritis, 
and five (56%) of nine with both. 


Antibiotic Therapy 


The duration of intravenous therapy 
with imipenem and cilastatin ranged 
from three to 14 days, with a mean of 
seven days and a median of six days 
(Table 4). Seventeen patients (68%) 
were treated for five to seven days with 
this drug. Prolonged intravenous ther- 
apy was required in three patients 
only, two of whom had P aeruginosa 
infection, for which no appropriate 
oral antimicrobial therapy is currently 
available. The third patient was a 10- 
year-old boy with left distal tibial os- 


Serum Bactericidal Titer 


Pe Ea 
Staphylococcus aureus 





Haemophilus 
influenzae b 


teomyelitis who had persistent severe 
tenderness of his infected bone and a 
persistently elevated ESR. Surgical 
drainage of his tibia was performed on 
the ninth hospital day, and 30 mL of 
thick, purulent material was evacu- 
ated. The childs pain and ESR 
promptly decreased postoperatively. 
Imipenem and cilastatin therapy was 
continued for five days after drainage, 
for a total of 13 days of intravenous 
therapy. 

The choice of oral antibiotic regimen 
and its duration varied with the etio- 
logic agent, the presence or absence of 
a bone infection, and the duration of 
ESR elevation. Ten patients were 
treated with cefaclor, five with diclox- 
acillin sodium, four with bacampicillin 
hydrochloride, two with cephalexin, 
and one each with penicillin G potas- 
sium and chloramphenicol palmitate. 
Oral antibiotic therapy was well toler- 
ated in spite of the large dosages used. 


TEIEENTEY. 
Gram-negative 
Rods 


TERA 
Streptococci 


Pathogens 


Fig 1.—Serum bactericidal titers following imipenem and cilastatin sodium infusions. Each 
vertical bar represents range between peak (open circles) and trough (closed circles) values 


for one patient. 


imipenem and Cilastatin Sodium Group 


No. of 


Clinical Finding Patients 


Fever (temperature=38°C) 
Tenderness 

Swelling 

Reduced joint mobility 
Pain on weight bearing 
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Duration, d 
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Duration, d 
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One patient with group A strepto- 
coccal osteomyelitis received eight 
days of intravenous therapy and six 
days of oral antibiotic therapy as an 
inpatient, but he promptly discon- 
tinued the use of oral dicloxacillin after 
hospital discharge. A second patient 
with both osteomyelitis and suppura- 
tive arthritis but no bacterial isolate 
failed to achieve optimal peak SBT 
against a laboratory stock strain of 
S aureus even after the dosage was 


120 


100 


Erythrocyte Sedimentation Rate, mm/h 


Before Therapy 3-4 





5-7 8-14 


increased and was consequently 
treated parenterally for the remainder 
of his treatment course. 

The median duration of oral therapy 
for the imipenem and cilastatin group 
was 16 days but ranged from zero to 37 
days. The total duration of antimicro- 
bial therapy (intravenous plus oral) 
ranged from 12 to 43 days, with a 
median of 21 days (Table 4). 

The durations of intravenous, oral, 
and total antibiotic therapy for the 


15-21 >21 


Duration of Antimicrobial Therapy, d 


Fig 2.—Mean erythrocyte sedimentation rates (and SDs) at various intervals after start of 
antibiotic therapy. Hatched bars indicate imipenem and cilastatin sodium group; open bars, 


standard therapy group. 
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Imipenem and Cilastatin Cilastatin Sodium Ticarcillin Disodium (200 mg/kg/c) 


Sodium (60 mg/kg/d) 


(90 mg/kg/d) 


+ Tobramycin Sulfate (3.5 mg/kg/d) 


12:3 4 & 6 7:6. 9 0.11 le W 14:15 16 
Day of Hospitalization 


Fig 3.—Clinical course in child with Pseudomonas aeruginosa osteomyelitis who did not 
respond to imipenem and cilastatin sodium therapy. SBT indicates serum bactericidal titer. 
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nine children receiving standard ther- 
apy showed no statistically significant 
differences from those for the imipe- 
nem and cilastatin group (Table 4). 
Oral therapy was tolerated by all pa- 
tients, but two required alternate anti- 
biotics because of suboptimal peak 
SBT in one and the bitter taste of the 
oral antibiotic in the second. 


Serum Bactericidal Activity 


With the exception of one patient 
with P aeruginosa osteomyelitis, all 
children had high serum antibacterial 
activity against their pathogens, as 
measured by peak SBTs (Fig 1). A 
second patient with a low peak SBT 
(1:4) against H influenzae b is depicted 
in Fig 1. This patient was a 3-year-old 
boy with arthritis of the knee but no 
identifiable bacterial pathogen. His 
peak SBTs against laboratory strains 
of S aureus and H influenzae b were 
1:16 and 1:4, respectively. The titer was 
optimal for the first organism but sub- 
optimal for the second. 

The highest peak SBTs_ were 
achieved against S awreus and strep- 
tococci, which was consistent with 
their low MICs. The median peak 
SBTs (and ranges) following an imipe- 
nem and cilastatin infusion were 1:512 
(1:16 to 1:1024) for S aureus, 1:32 (1:4 to 
1:128) for H influenzae b, 1:512 (1:128 to 
1:1024) for streptococci, and 1:16 (1:4 to 
1:32) for gram-negative rods. Titers of 
1:8 or greater were still present six 
hours after infusion of imipenem and 
cilastatin. The median trough SBTs 
(and ranges) were 1:16 (1:4 to 1:128) for 
S aureus, 1:4 (<1:4 to 1:32) for H influ- 
enzae b, 1:8 (1:8 to 1:32) for strep- 
tococci, and less than 1:4 for gram- 
negative rods. Peak and trough SBTs 
following the intravenous administra- 
tion of standard antibiotic regimens 
were not measured in the second group 
of patients, and therefore no direct 
comparisons can be made. 

Imipenem concentrations in puru- 
lent joint fluid specimens aspirated 
one to two hours following an imipe- 
nem and cilastatin dose were mea- 
sured in two patients by means 
of high-pressure liquid chromatogra- 
phy.” Imipenem concentrations were 
20.3 and 15.2 mg/L. These data are 
limited but indicate that imipenem 
penetrates well into infected joints and 
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achieves excellent synovial fluid con- 
centrations in the dosage schedule 
used in this study. 


Response to Therapy 


Twenty-four (96%) of 25 patients re- 
sponded favorably to imipenem and 
cilastatin therapy, and one patient was 
considered a treatment failure. The 
clinical signs of osteomyelitis and sup- 
purative arthritis gradually resolved 
over several days, as summarized in 
Table 5. Children became afebrile 
within a mean of 3.3 days, while find- 
ings localized to the site of infection 
required an average of two to three 
days longer to resolve. Although the 
durations of local tenderness, swell- 
ing, reduced joint mobility, and pain on 
weight bearing for the group receiving 
standard therapy were longer than 
those for the imipenem and cilastatin 
group, these differences were not sta- 
tistically significant. 

The ESR was elevated to more than 
20 mm/h in 32 (94%) of the 34 study 
patients at the time of their hospital 
admission. Children initially treated 
with imipenem and cilastatin had pre- 
therapy ESRs ranging between 14 and 
128 mm/h, with a mean and a median of 
73 and 75 mm/h, respectively. The 
mean rate remained essentially un- 
changed after three to four days of 
antibiotic therapy but began showing a 
steady decline thereafter (Fig 2). The 
nine patients receiving standard medi- 
cations had lower pretherapy ESRs 
(mean, 54 mm/h; range, 24 to 98 mm/h) 
than the imipenem and cilastatin 
group (one-tailed Mann-Whitney 
U test, P=.055)," but the pattern of 
changes in mean ESRs over the course 
of antimicrobial therapy was similar 
for both groups. The mean ESRs for 
the imipenem and cilastatin group re- 
mained significantly higher than those 
for the standard therapy group on days 
3 to 4 (P = .022), 8 to 14 (P=.009), and 
15 to 21 (P=.018). These differences, 
however, do not indicate that ESR 
elevation is more prolonged in patients 
treated with imipenem and cilastatin. 
The standard therapy group had a 
lower mean pretherapy ESR than the 
imipenem and cilastatin group, and the 
difference almost achieved statistical 
significance at the .05 level (P = .055). 
The differential in mean ESR between 
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the two groups persisted at more or 
less the same level during the course of 
antibiotic therapy. In addition, ESR 
measurements were usually not re- 
peated after they had fallen to normal 
levels, and, therefore, the mean ESRs 
depicted in Fig 2 after the first week of 


therapy are biased toward patients 


with delayed normalization and repre- 
sent overestimates of the true mean 
ESRs. 

The only patient whose condition 
failed to improve with imipenem and 
cilastatin therapy was an 8'2-year-old 
girl who developed P aeruginosa os- 
teomyelitis of the third metatarsal 
bone following a puncture wound. 
Therapy was started with the study 
drug after her infected bone was surgi- 
cally drained and curetted (Fig 3). The 
MIC and MBC of imipenem for this 
isolate were 2 mg/L and more than 8 
mg/L, respectively. The peak SBT was 
suboptimal even after the dosage of 
imipenem and cilastatin sodium was 
increased to 90 mg/kg/d. During the 
seven days of imipenem and cilastatin 
therapy, the patient had a persistent 
low-grade temperature elevation and 
her ESR continued to rise in spite of 
improvement in the symptoms lo- 
calized to the site of infection. The 
study drug was discontinued, and 
therapy with ticarcillin disodium and 
tobramycin sulfate was initiated. The 
peak SBT was 1:16, the ESR sharply 
declined, and clinical improvement 
continued while she was treated with 
the new antibiotic regimen. 


Tolerability and Safety 


Imipenem and cilastatin infusions 
were well tolerated and none of the 
patients developed thrombophlebitis. 
A self-limited episode of watery diar- 
rhea that did not require discontinua- 
tion of the study drug occurred in one 
infant 24 hours after initiation of anti- 
microbial therapy. The same infant de- 
veloped a fine diffuse maculopapular 
rash on the third day of imipenem and 
cilastatin therapy and again later in 
the course of therapy while receiving 
oral cefaclor. 

There were no hematologic or renal 
toxic effects associated with the ad- 
ministration of imipenem and cilasta- 
tin. Mild ALT elevations to levels of 42 
to 75 U/L (normal range, 8 to 36 U/L) 


were noted in three children during 
imipenem and cilastatin therapy, and 
these returned to normal after therapy 
with the study drug was discontinued. 
A fourth patient had a pretherapy ALT 
concentration of 319 U/L that gradu- 
ally declined during treatment with 
imipenem and cilastatin. 

A self-limited bout of watery diar- 
rhea occurred in one child in the stan- 
dard therapy group. The same patient 
had a pretherapy ALT concentration of 
55 U/L that gradually declined during 
treatment with nafcillin and chloram- 
phenicol for arthritis of the knee. 


Follow-up 


Seven (28%) of the 25 patients ini- 
tially treated with imipenem and cila- 
statin were unavailable for follow-up 
after they completed their antibiotic 
course. Of these, three had normal 
clinical examination findings and skel- 
etal roentgenograms, two were clin- 
ically normal but had persistent roent- 
genographic abnormalities, and one 
with both osteomyelitis and suppura- 
tive arthritis had normal roentgeno- 
grams but a reduced range of motion of 
the originally infected joint. The sev- 
enth patient was a 9-year-old boy with 
group A streptococcal osteomyelitis of 
the calcaneus whose oral antibiotic 
therapy was discontinued after his dis- 
charge from the hospital. He received 
a total of 14 days of therapy. The pa- 
tient eventually showed up for follow- 
up a month later, at which time he was 
found to have a limping gait, a normal 
ESR, and persistence of the lytic bone 
lesion present at the time of diagnosis. 
This patient was unavailable for fur- 
ther follow-up. 

The remaining 18 patients were fol- 
lowed up for periods of three to 22 
months (median, 11 months). Of 11 pa- 
tients with normal clinical findings at 
the end of their antibiotic treatment 
course, two had abnormal bone roent- 
genograms. One of these patients had 
a normal roentgenogram at the first 
follow-up visit 12 months later, while 
the second patient showed marked im- 
provement in the roentgenographic 
appearance of the initially infected 
bone at four months. The latter patient 
died in an accident during the follow- 
up period. Seven other patients had 
mild residual clinical abnormalities lo- 
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calized to the initial site of infection at 
completion of antimicrobial therapy, 
but these resolved by the time of the 
first follow-up visit three to seven 
months later. Five of these seven pa- 
tients also had abnormal roentgeno- 
graphic findings that resolved after 
three to 11 months of observation. Per- 
manent sequelae were not present in 
any patient for whom follow-up find- 
ings were available. 

Two of nine patients in the standard 
therapy group were unavailable for 
follow-up. Five of the remaining seven 
had mild residual clinical abnor- 
malities that resolved within four to 
nine months in all but one. This patient 
was an ll-year-old girl with S aureus 
infection of the tibia and ankle who still 
had mild limitation of abduction and 
dorsiflexion of the foot one year later. 
Only two children in this group had 
abnormal roentgenograms at the end 
of their treatment course, and in both 
the roentgenograms normalized five to 
nine months later. 


COMMENT 


Twenty-five pediatric patients with 
acute bone and joint infections caused 
by a diverse group of bacteria were 
treated with imipenem and cilastatin 
in this study. All but one responded 
favorably to therapy, resulting in a 
96% success rate. Imipenem and 
cilastatin infusions were well toler- 
ated, and antibiotic-related side ef- 
fects were infrequent, mild, and 
transient. Residual clinical and roent- 
genographic abnormalities present at 
the end of the sequential parenteral- 
oral antibiotic regimens resolved 
within a few months in those available 
for follow-up. The response to therapy 
and long-term outcome in these pa- 
tients were similar to that in a second 
group of nine children treated with 
standard antibiotic regimens during 
the first half of this study. 

The bacterial pathogens recovered 
from our study patients were all sus- 
ceptible to imipenem in vitro. The 
MICs were 0.016 mg/L or less and 
2 mg/L or less for gram-positive and 
gram-negative isolates, respectively, 
both lower than the reported MIC,, 
values for similar strains.* With the 
exception of the P aeruginosa strain 
from the patient in whom therapy 
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failed, all isolates had MBCs of 4 mg/L 
or less. Imipenem and cilastatin infu- 
sions resulted in peak SBTs several- 
fold higher than the 1:8 or greater 
minimal acceptable levels. In the two 
patients whose purulent joint fluids 
were assayed for imipenem content, 
the drug was found in concentrations 
much greater than the MIC of suscep- 
tible bacteria. Imipenem penetration 
into bone has been previously docu- 
mented in adults with osteomyelitis.” 

Imipenem owes its unusually broad 
spectrum of activity to a number of 
factors.” It reaches its site of activity 
in gram-positive and gram-negative 
bacteria more easily than other B-lac- 
tam drugs. Imipenem also binds pref- 
erentially to penicillin-binding protein 
(PBP)-2, which is present in smaller 
amounts than PBP-1 or PBP-3 in bacte- 
rial cells. A third factor is its resist- 
ance to hydrolysis by chromosomal or 
plasmid-mediated B-lactamases. The 
only three bacterial species consis- 
tently resistant to imipenem are Pseu- 
domonas maltophilia, Pseudomonas 
cepacia, and Streptococcus faecium. 
These organisms are rarely incrimi- 
nated in bone and joint infections. 

One patient with P aeruginosa oste- 
omyelitis was considered a treatment 
failure in this study. Although a subop- 
timal peak SBT of 1:4 does not neces- 
sarily lead to treatment failures,’ the 
patient’s rising ESR after a week of 
therapy and the persistent low-grade 
fever suggested a lack of response to 
imipenem and cilastatin. Her clinical 
improvement during that period was 
probably a result of surgical débride- 
ment of the infected bone. The organ- 
ism was susceptible to imipenem by 
MIC criteria. The clinical significance 
of an MBC greater than 8 mg/L is un- 
clear. Most susceptible bacteria have 
MBC/MIC ratios of 1 to 4,° but this 
appears to be different for P aerugi- 
mosa. In one study,“ seven of ten 
P aeruginosa strains tested had ratios 
of 8 or greater. Emergence of resist- 
ance to imipenem in previously suscep- 
tible strains of P aeruginosa during 
imipenem and cilastatin therapy has 
been described but is uncommon.”” 
Our patient had no drainage from her 
surgical site, and no follow-up cultures 
were obtained. 

Imipenem and cilastatin has also 


been found to be effective in the treat- 
ment of adults with osteomyelitis. 
MacGregor and Gentry” used this an- 
tibiotic to treat 34 patients with bone 
biopsy—proved infections. Their study 
population differed significantly from 
ours in several respects. Patients 
ranged in age from 20 to 82 years, and 
trauma was the precipitating event in 
the majority of cases. Many had been 
treated for several months prior to the 
initiation of imipenem and cilastatin 
therapy. Polymicrobial infections were 
present in over half the patients. Cure 
or improvement was achieved in 74%, a 
rate comparable to that seen in pa- 
tients treated with cefotaxime sodium, 
ceftizoxime sodium, or ceftazidime.” 
Failure of therapy in some patients 
was due to the presence of resistant 
bacteria at the start of imipenem and 
cilastatin treatment, inability to ade- 
quately débride infected bones, or de- 
velopment of resistance to imipenem 
by P aeruginosa strains during the 
course of therapy. Wang et al” re- 
ported the clinical efficacy of im- 
ipenem and cilastatin to be 81% in 16 
patients with chronic osteomyelitis, 
90% in 42 with acute osteomyelitis, 
and 100% in17 with suppurative arthri- 
tis, all of whom were adults enrolled in 
seven multicenter studies worldwide. 

Adverse experiences associated 
with the administration of imipenem 
and cilastatin were infrequent in this 
study. The nature and frequency of 
side effects attributed to imipenem 
and cilastatin are similar to that for 
other B-lactams. In a study of 2516 
adults treated with this antibiotic,” 
drug-related side effects included 
phlebitis (1.7%), nausea (1.3%), vomit- 
ing (0.9%), diarrhea (1.1%), rashes 
(1.0%), and seizures (0.3%). Adverse 
laboratory experiences included ele- 
vated ALT levels (1.2%), eosinophilia 
(1.3%), decreased leukocyte counts 
(0.3%), and decreased numbers of seg- 
mented neutrophils (0.1%). Coloniza- 
tion with bacteria resistant to imipe- 
nem occurred in 3.2% and with yeasts 
or molds in 8%. Superinfection with 
bacteria or fungi occurred in 3.8%. 

In summary, antimicrobial therapy 
with imipenem and cilastatin was 
shown to be effective in treating acute 
bone and joint infections in infants and 
children. This drug’s unusually broad 
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spectrum of activity coupled with its 
low frequency of side effects make it a 
candidate for initial, empiric therapy 
of these, and probably several other, 
pediatric infections. 


This study was supported by a grant from 
Merck Sharp & Dohme Research Laboratories, 
West Point, Pa. 

We thank Kurt D. Olsen for measuring im- 
ipenem concentrations in joint fluid and Lin 
Aspinall for typing the manuscript. 
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Book Review 


Pediatric Neurosonography, by Asma Q. Fischer, Joseph C. Anderson, 


Robert M. Shuman, et al, 267 pp, 261 illus, $45, New York, John Wiley & 
Sons Inc, 1985. 


Pediatric Neurosonography is an atlas compendium of 
correlations of neonatal neurosonographic findings with 
clinical presentations and neuropathologic diagnoses. The 
material was mainly derived over a 19-month period from 38 
infants in the neonatal intensive care unit of the University 
of Nebraska Medical Center, Omaha. Both sonographic and 
neuropathologic examinations were performed in all the 
infants. 

This work is meant to familiarize physicians with basic 
ultrasound principles and to provide findings of the normal 
neonatal central nervous system anatomy as well as neo- 
natal central nervous system pathologic findings. The ex- 
aminations were principally done in perinates of less than 
1500 g, usually at 24 hours and at five days. 

This book of 21 chapters, with 261 illustrations and two 
tables, also includes chapters on equipment selection and 
safety, seanning techniques, major anatomic neurodevelop- 
mental fetal and neonatal milestones, and neuroventricular 
sonography. There are excellent examples of intracranial 
hemorrhage, hypoxic-ischemic and traumatic injury of the 
brain, malformations, hydrocephalus, congenital tumors, 
and brain death. Correlation between sonography and 
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neuropathology was enhanced in several patients by post- 
mortem sonograms in multiple planes. 

Specifically useful in this book are the following: (1) 
interpretation problems specific for cranial sonography and 
(2) the four major milestones of the growing brain: (a) the 
sequence of appearance of sulci, (b) the development of the 
insula, (c) the appearance of the cavum septi pellucidi and 
Vergi, and (d) the vascularity and prominence of the ger- 
minal matrix. The authors emphasize the recognized advan- 
tages of cranial sonography: it is noninvasive at the energies 
used, it lacks ionizing radiation, it has easy accessibility for 
portable neonatal work, it offers correlative value with 
cranial computed tomography, and it provides dynamic 
three-dimensional imaging. 

Pediatric Neurosonography is a valuable book, and I 
recommend it as an appropriate practical source to refer- 
ring pediatricians, neonatologists, radiologists, sonogra- 
phers, neurologists, and neuropathologists. 

LIONEL W. YounGc, MD 

Department of Radiology 

Children’s Hospital Medical 
Center of Akron 

281 Locust St 

Akron, OH 443808 
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Bone Mineral Content in Children 1 to 6 Years of Age 


Detectable Sex Differences After 4 Years of Age 


Bonny L. Specker, PhD; William Brazerol; Reginald C. Tsang, MBBS; 
Ron Levin, MD; John Searcy, MD; Jean Steichen, MD 


e Age- and sex-specific bone mineral 
measures have not been available for 
healthy preschool children. We deter- 
mined bone mineral content (BMC) and 
bone width in 89 children 1 to 6 years of 
age using direct photon absorptiometry 
at the one-third distal radius site. The 
BMC increased significantly with age, 
and bone width increased slightly with 
age. After stratification by age, male and 
female children had similar BMC from 
1 to 4 years of age, but female children 
had significantly lower BMC at 5 to 6 
years of age. 

(AJDC 1987;141:343-344) 


Photon absorptiometry has been a 

useful tool in the determination of 
bone mineralization defects in adults 
and older children.’ To our knowledge, 
however, no data have been reported 
on the bone mineral content (BMC) of 
healthy children 1 to 6 years of age. 
Bone mineral content increases during 
the first year of life.** In one study, 
female infants younger than 1 year of 
age had lower BMC compared with 
male infants.* Whether differences by 
sex in the BMC of preschool children 
exist has not been determined. Die- 
tary effects on BMC in the first year of 
life have been examined, but not in 
young children beyond this period. Be- 
yond the early childhood years, BMC 
changes have been evaluated for ages 
6 to 14 years." Increasing BMC is dem- 
onstrated in these children, with 
female children having lower values 
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than male children. The hypotheses of 
the present cross-sectional study were 
that BMC in children 1 to 6 years of age 
would increase with age, would be 
lower in female infants, and would not 
differ by history of previous breast- 
feeding vs formula feeding. 


METHODS 


In this prospectively designed cross-sec- 
tional study, BMC and bone width (BW) 
determinations were made in 89 children 
seen in a private pediatric practice serving 
a predominantly middle-class population. 
A questionnaire on demographic intorma- 
tion and history of breast-feeding and vita- 
min use was completed by the mother. No 
infant had known bone disorders, gastroin- 
testinal disease, or major congenital mal- 
formations. All infants were between the 
third and 97th percentiles on the Boston 
growth curves.° 

Bone mineral content and BW were mea- 
sured using direct photon absorptiometry 
at the one-third distal site of the radius 
using a bone mineral analyzer (Norland- 
Cameron) that we have modified for use in 
infants. A narrow band of low-energy radia- 
tion from a radionuclide source (iodine I 
125) and a collimated scintillation detector 
are moved across the forearm. The atten- 
tuation of detectable counts is proportional 
to the mass (grams per centimeter) o? min- 
eral in the scan path. The BW is propor- 
tional to the length of the scan path. Bone 
mineral analysis by this method has been 
shown to indicate accurately (1% to 3% 
error) the ash weight of the bone,”* ard the 
precision of this method in routine clinical 
operation is 2% to 3%.° All measurements 
in this study were made on the left arm and 
the average of three measurements was 
used. Our interassay coefficient of varia- 
tion is less than 6.5%. 

Student’s t test, analysis of variance, and 
simple and multiple regression techniques 
were used to determine differences be- 
tween groups and correlations between 


variables. The protocol was approved by 
the Committee on Human Research of the 
University of Cincinnati Medical Center 
and informed consent was obtained. 


RESULTS 


The age distribution of the children 
studied is given in Table 1. Forty-one 
(46%) of the children were male. Fifty- 
seven (64%) of the children had been 
breast-fed; of those breast-fed, aver- 
age age at weaning was 31 weeks. 
None of the children were being 
breast-fed at the time of the study. 
Twenty-seven (30%) of the children 
were receiving vitamins regularly. 
Five (6%) of the children were black. 

Bone mineral content correlated 
with BW (r=.484, P<.001), weight 
(r=.840, P<.001), and height (r= .851, 
P<.001). The BMC was highly corre- 
lated with age (r=.828, P<.001), and 
BW was less well correlated (r=.22, 
P=.04). When BMC was corrected for 
height and weight in the analysis, 
BMC was not related to age (P =.21); 
however, due to the strong correlations 
between height, weight, and age, it is 


Table 1.—Mean+SD Bone Mineral 
Content (BMC) and Bone Width 
(BW) of the One-Third Distal Site of 
the Radius by Age* 


Age, 
mo n BMC, g/cm 


0.136 +0.019 
0.174+0.031 
0.215+0.034 
0.258 + 0.044 
0.277 + 0.037 
0.356 + 0.060 


*By correlation analysis: BMC, P<.001; BW, 
P=.04. 


BW, mm 





Bone Mineral Content—Specker etal 343 





Table 2.—Mean + SD Bone Mineral Content (BMC), Height, and 
Weight by Age and Sex* 


Male 
Age, 
mo BMC, g/cm 


12-35 0.161+0.031 
36-59 0.247 +0.043 
60-83 0.332 + 0.064* 


90.2+6.6 
103.9 +5.1 
115.8+5.6 


Height, cm Weight, kg 
12.6+1.7 
16.7+2.1 
20.9+3.0 


Female 


_—_—__COC—— ee NT 

BMC, g/cm Height, cm Weight, kg 
0.167 +0.034 87.6+6.4 12.3+1.7 
0.232+0.047 1011+48 166+2.3 
0.282+0.046* 113.5+53 19.8+2.4 





*Difference between male and female children was significant at P = .048 (analysis of covariance with 


height and weight included). 


impossible to separate the individual 
effects of each of these factors on 
BMC. 

Due to small numbers of children 
in each stratum, age was classified 
into three 24-month groups (12 to 35, 
36 to 59, and 60 to 83 months). Male 
and female children 12 to 35 months 
of age had mean+SD BMC values 
of 0.161+0.031 g/cm and 0.167+ 
0.034 g/em, respectively (P=.7); in 
the 36- to 59-month age group the 
values were 0.247+0.043 g/cm 
and 0.232+0.047 g/cm, respectively 
(P =.8); and in the 60- to 83-month age 
group the means were significantly 
different, 0.332+0.064 g/cm and 
0.282 + 0.046 g/cm, respectively (Table 
2), even after including weight and 
height by analysis of covariance 
(P =.048). Weight and height were not 
different between male and female 
children. Bone width did not differ by 
sex at any age. 

Bone mineral content was not re- 
lated to history of breast-feeding at 
any age studied (all ages, P>0.3). Us- 
ing multiple regression techniques and 
adjusting for age, BMC was not associ- 
ated with time since weaning in chil- 
dren who had been breast-fed (P = .5). 
The five black children had BMC and 
BW values within 1 SD of the age- 
specific means. 


COMMENT 


To our knowledge, there have been 
no previous BMC data on healthy pre- 
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school children.’ In this study, BMC 
increased with increased age from 1 to 
6 years, and female children had lower 
BMC than male children after 4 years 
of age. When BMC was corrected for 
height or weight, there was no change 
with age. With this study, and from 
previous studies in children, BMC 
values of normal infants and children 
from birth to 14 years of age exist, and 
BMC changes due to metabolic bone 
disease can be quantified in childhood 
with this technique. 

In previous studies, lower BMC in 
female children compared with male 
children was demonstrated in 1-year- 
old infants in Utah and in children 
6 years of age and older in Wisconsin.’ 
In this study sex differences were not 
evident in infancy but appeared by 5 
years of age. This difference also was 
statistically significant after correct- 
ing for height or weight. 

We previously reported lower BMC 
at 6 months of age among breast-fed 
infants not receiving vitamin D sup- 
plementation when compared with 
breast-fed infants receiving vitamin D 
supplements and formula-fed infants; 
at 12 months of age this difference was 
not significant.* We suggested that in- 
troduction of cow’s milk after 6 months 
of age may account for “catch-up” min- 
eralization of non—vitamin D-supple- 
mented breast-fed infants. Results of 
this study are consistent with our pre- 
vious findings, since the history of 
breast-feeding was not related to BMC 


in children 1 to 6 years of age, even 
after adjusting for time since weaning. 

In summary, BMC increases signifi- 
cantly with age from 1 to 6 years; the 
increase in BMC with age is less in 
female than male children, with female 
children having significantly lower 
BMC than male children by 5 years of 
age. It is unclear whether the differ- 
ence in BMC by age is related to height 
and weight differences that also are 
observed. 
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and Human Development, Bethesda, Md; Chil- 
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The authors wish to acknowledge the support 
of the mothers and children who participated in 
this project, the Veteran’s Administration Hospi- 
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Bring back the smiles 
fever took away. 


When the aches and pains of fever turned 
Maria’s smile into a frown, relieving her 
discomfort was a key concern. That’s 
why her pediatrician recommended rest, 
liquids, and Children’s TYLENOL® 
acetaminophen. 


Equally effective as aspirin 


Milligram for milligram, acetaminophen 
is as effective an antipyretic as aspirin.’ 
And, like aspirin, TYLENOL® products 
promptly reduce the aches and pains that 
so often accompany fever.” 


With a superior safety profile 
While aspirin therapy may be 
associated with frequent GI upset or 
hypersensitivity reactions, these 
complications are rare with Children’s 
TYLENOL® products.’ 

When comparing safety and efficacy 
in children’s fever relief, TYLENOL* 
products are the clear choice over 
aspirin. No wonder doctors and patients 
have trusted them for over 30 years! 


Unsurpassed acetaminophen 
dosage form flexibility 


Available in alcohol-free Drops and Elixir, 
Chewable Tablets and Junior Strength 
Coated Caplets. 


Next time fever takes away your 
patients’ smiles, you can help them feel 
better fast—by recommending 
Children’s TYLENOL® products. 


References: 1. Tarlin L, et al: Am J Dis Child 1972 
124880-882. 2. Cooper SA: Arch Intern Med 1981; 141.282-285 
3. Lorin MI: Contemp Pediatr 1986; 3:35-46 
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HDL: the protective 
lipoprotein 






Clinical study: 
SMA’ produces 
high HDL levels 
virtually identical 
to breast milk. 






Wyeth 


Philadelphia, PA 19101 


a Pioneers in Infant Nutrition 


HDL (high-density lipoprotein) has been called the 
“good” lipoprotein because unlike LDL (low-density 
lipoprotein), which promotes fatty deposits in the blood 
vessels, HDL helps eliminate cholesterol from the 
body. Because of this, researchers have noted that 
persons with higher levels of HDL have a lower rate of 
heart disease. 
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Medical artist's visualization of HDL 
as it might appear while 
circulating in blood or plasma. 


e Presumed normolipemic infants fed human milk with 
alow polyunsaturated to saturated (P/S) fat ratio had high 
concentrations of protective HDL cholesterol." 


e SMA, with a P/S ratio virtually identical to breast milk, 
maintained the high level of HDL cholesterol closest to that of 
human milk. 


e Infant formula with a high P/S ratio significantly lowered the 
level of HDL cholesterol compared with human milk and SMA. 


Reference: 

1. Carison SE, DeVoe PW, Barness LA: Effect of infant diets with different polyunsaturated to 
saturated fat ratios on circulating high-density lipoproteins. J Peciatr Gastroenterol Nutr 
t303-309, 1982. 


Important Notice. Breast milk is best for babies. Infant formula is intended to 
replace or supplement breast milk when breast-feeding is not possible or is 
insufficient, or when mothers elect not to breast-feed. 


Good maternal nutrition is important for the preparation and maintenance of 
breast-feeding. Extensive or prolonged use of partial bottle-feeding, before 
breast-feeding has been well established, could make breast-feeding difficult to 
maintain. A decision not to breast-feed could be difficult to reverse. 


Professional advice should be followed on the need for and proper method of use 
of infant formula and on all matters of infant feeding. Infant formula should always 
be prepared and used as directed. Unnecessary or improper use of infant formula 
could present a health hazard. Social and financial implications’snould be 
considered when selecting the method of infant feeding. 
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Enfamil provides excellent nutrition for good 
growth and development during the first year 
of life. 
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1967-68 Lewis M. Fraad 1980-81 Barbara Starfield 
1968-69 Hugo Dunlap Smith 1981-82 Alvin Novack 
1969-70 Joel J. Alpert 1982-83 Philip Nader 

1970-71 John H. Kennell 1983-84 Fredric D. Burg 
1971-72 Donald Fink 1984-85 Abraham B. Bergman 
1972-73 Ray E. Helfer 1985-86 Catherine DeAngelis 


1973-74 Katherine S. Lobach 


Past Secretary-Treasurers 


1961-1963 Frederic M. Blodgett 1974-1977 George D. Comerci 
1963-1966 Hugo Dunlap Smith 1977-1980 Fredric D. Burg 
1966-1969 Abraham B. Bergman 1980-1983 Barbara Durand 
1969-1972 Katherine S. Lobach 1983-1986 Marie McCormick 


1972-1974 Elizabeth S. Hillman 
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THE GEORGE ARMSTRONG LECTURE 


George Armstrong, an English physician of the 18th century, established the 
first dispensary for children in London in 1769. There he served with great 
devotion and taught others the care of sick children. He is honored as one of the 
fathers of modern pediatrics, and those who deliver this lecture are also honored 
as outstanding teachers and contributors to our knowledge of the care of 


children. 


The lecture is sponsored by Ross Laboratories, Columbus, Ohio. 


1967 George A. Silver 1979 
1968 Allan M. Butler 1980 
1969 Robert H. Haggerty 1981 
1970 Julius B. Richmond 1982 
1971 Morris Green 1983 
1972 Henry K. Silver 1984 
1973 Barbara M. Korsch 

1974 Lewis Fraad 1985 
1975 C. Henry Kempe 1986 
1976 Abraham B. Bergman 

1977 Wilbur J. Cohen 1987 
1978 Richard W. Olmstead 


John H. Kennell 

OXFAM (Tim Lusty) 

Benjamin Spock 

Evan Charney 

Barbara Starfield 

Victor Vaughan 

Waldo Nelson 

Gerold L. Schiebler 

Marian Wright Edelman 
(Children’s Defense Fund) 

Robert A. Hoekelman 


APA TEACHING AWARD 


1972 University of Arizona 1978 Children’s Hospital of 1984 University of North 
College of Medicine Philadelphia Carolina—Chapel Hill 
Department of Pediatrics Division of Ambulatory Department of Pediatrics 
Division of Ambulatory Services Community Outreach 
Pediatrics Resident Group Practice Training Program 
Tucson 1980 Primary Care Training 1986 Pediatric Practice Model 
1976 University of Chicago Program University of Oklahoma 
Pritzker School of Department of Pediatrics College of Medicine 
Medicine University of Arizona Oklahoma City 
Wyler Children’s Hospital College of Medicine 1987 Chronic Illness Teaching Program 
Division of Ambulatory Tucson Department of Pediatrics and 
Pediatrics 1981 Sinai Hospital of Baltimore Human Development 
1977 University of Vermont Pediatric Residency Michigan State University 
College of Medicine Training Program East Lansing 
Department of Pediatrics 1982 Child Health Associate 


The purpose of this award is to foster interest in the teaching of ambulatory pediatrics 
by giving national recognition to an outstanding ambulatory pediatric program. Pro- 
grams must demonstrate excellence in educational teaching methods, acceptance by 
students and/or residents, acceptance by the community and the institution, innovations 
and adaptability, or outstanding quality of the individuals trained in the program. 


Emphasis is placed on the award being given to an outstanding program. 


Division of Ambulatory 
Pediatrics 
Burlington, Vt 


AJDC—Vol 141, April 1987 


Program 
University of Colorado 
Health Sciences Center 
Denver 
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TEACHING THE TEACHERS 
APA FACULTY DEVELOPMENT WORKSHOP ON 
IMPROVING LECTURE SKILLS 


Archie Golden, MD 
Marsha Grayson, MA 


The Johns Hopkins University Department of 


Pediatrics and Medicine 
The Francis Scott Key Medical Center 
Baltimore 





Date: Tuesday, April 28 
Time: 9 AM-4 PM 
Location: Avalon C 


APA WORKSHOPS 


Wednesday, April 29, 1987 
SESSION I 
9 am-12 PM 


. Infant Care Review Committees: Learning From 
OT EE en eee Avalon A 
Leaders: A. W. Cross, E. N. Kraybill, and 

L. R. Churchill 

. The Computer for Patient Health Evaluation and 
I Meno E af aay arose ns 00-3 GOES CE aa Balboa 
Leader: David Paperny, MD 

. Sports Medicine and the Pediatrician ............. Pacific 
Leader: Larry G. McLain, MD 

. An Approach to Teaching Family Interviewing 

MME Ninn oo du eb 01060 ta%bs'eh.bee ek dha Coronado D 
Leaders: C. Baum, MD, S. Nagulko, RN, MA, and 

L. Tanner, MD 

. When Your Patient Dies: A Method for Teaching 
MS Tae Fb N PEA avis ako owt Coronado E 
Leaders: Bonnie Ramsey, MD, and 

Tona L. McGuire, PhD 

. Conducting a Collaborative Office-Based 

Research Project: An Introduction 
Leaders: Robert H. Pantell, MD, and 
Thomas B. Newman, MD, MPH 

. Developing a Curriculum: The Newborn 

AR E A EPEE E ENN Cerritos 
Leaders: N. Joye, MD, and M. Metcalf, MD 

. Teaching Technical Skills in Pediatrics— 

Updated 
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10. 


Leaders: S. Selbst, MD, F. Henretig, MD, D. Hodge, MD, 
J. Pollack, MD, M. Joffe, MD, and M. D. Baker, MD 


. Addressing Sexual Abuse: A Teaching Model for 


Pediatrie Residents ...........cccesccecees Santa Catalina 
Leaders: S. Ludwig, MD, C. Briede, MD, and 

T. Seidl, RN, ACSW 

A Primer on Day Care for the Pediatric Health 
PECMRSRIOMAL: . os 2505. 6 Sas vba Geuleis Wee ame ees 2% Avalon B 
Leader: Patricia Fosarelli, MD 


11. Environmental Toxicity: Challenge for the ‘New Age’ 


a iS Sa n. ME E 0 %s Chad 60 vole tee Santa Rosa 
Leaders: Jack L. Mayer, MD, and Sophie J. Balk, MD 


12. Bridging the Gaps for Teaching of Behavioral and 


13. 


14. 


15. 


Developmental Issues in Residency Training . Coronado F 
Leaders: E. B. Charney, MD, A. Rostain, MD, and 

W. Schwartz, MD 

The General Physical Exam of a Journal Article . Alamitos 
Leaders: Thomas Mc. Jones, MD, Ruth A. Etzel, MD, PhD, 
and Claudia A. Kozinetz, PhD 

Evaluation of Primary Care Residency Training 

PYOGHGRAE nn EA A A AA North Lounge 
Leaders: L. M. Osborn, MD, J. R. Sargent, PhD, and 

J. Seidel, MD 

Community Outreach Training Program: A Review and 
DOGO EE Cig Heb ck ow A E T AAE T San Clemente 
Leaders: M. C. Sharp, MD, and S. C. Lorch, MSW 


Program 


APA WORKSHOPS 
Wednesday, April 29, 1987 


SESSION II 
2 PM-5 PM 
(6. The Pediatrician in Court ..............0.eee0ee Avalon A 24. Getting Into Adolescents’ Heads: A Rapid Method of 
Leaders: Abraham B. Bergman, MD, and Doing a Psychosocial Interview in Teenagers . Coronado F 
William H. Robertson, JD Leaders: Eric Cohen, MD, and John Goldenring, MD, MPH 
(7. Teaching Family Assessment to Pediatricians ... Avalon B 25. A Curriculum in Academic General Pediatrics For New 
Leaders: Rita Ulrich, Eliana Korin, Sophie J. Balk, and Faculty and Clinical Fellows ................0005: Sierra 
Steven Shelov Leaders: John M. Pascoe, MD, MPH, and 
E APA Research Workshop ...........ccscceeeess Avalon C Rebecca C. Henry, PhD 
Leaders: T. G. DeWitt and the APA Research Committee 26. The Mentor Is Dead: A Preliminary Look at Faculty 
19. Counselling Families at Risk of Human eee noe ls oe STE a a ng + ore eee Yorba 
Immunodeficiency Virus (HIV) Infection ... North Lounge Leaders: R. A. Parish, MD, and T. L. McGuire, PhD 
Leaders: Stephen W. Nicholas, MD, and Elaine Abrams 27. Developing Advanced Life Support for Children 
20. Teaching Residents About Childhood Chronic in the Prehospital Setting: 
Mie, 3 Ab ai E whine, Se Ter eRe E Coronado D The New York City Experience ................... Pacific 
Leader: B. W. Desguin, MD Leaders: G. Foltin, MD, M. Salomon, MD, 
21. Use of Computers in Evaluating Clinical Skills ... Balboa A. Kulberg, MD, and W. Schneiderman, EMT-P 
Leader: William Schwartz, MD 28. Methods of Health Promotion for Families Santa Catalina 
22. How We Teach/How They Learn ............. Santa Rosa Leaders: J. F. Sallis, P. R. Nader, J. W. Rupp, 
Leaders: Deborah Burkett, EdD, Jody Schor, EdD, C. J. Atkins, T. L. Patterson, and B. E. Roppe 
Mary Luongo, PNP, James Seidel, MD, PhD, 29. Using the Legal System to Improve Child 
Carol Berkowitz, MD, and Stan Inkles, MD ET oo E ES EET- AE E San Clemente 
23. Fellowship Training in Behavioral Pediatrics: Variations Leader: Tom Christoffel, JD ) 
in Program Design to Reach a Common Goal Coronado E 30. Childhood Injury Research Needs and 


10:00 


10:15 


10:30 


10:45 


11:00 


Leaders: D. Coury, MD, A. Eaton, MD, B. Forsyth, MD, 
P. McCarthy, MD, M. Glasser, MD, M. Green, MD, 
J. Kennel, MD, F. Loda, MD, and J. Smith, MD 


CRN L A E TEA E NA Cerritos 
Leader: The APA Injury Control 
Special Interest Group 


TOPIC SESSIONS 


Thursday, April 30, 1987 
10 am-1 PM 


ADOLESCENT MEDICINE AND CHILD ABUSE 


South Ballroom 


Moderators: Carol Berkowitz, MD, and Richard Krugman, MD 


Counseling Adolescents: Practices of Pediatricians vs 
Internists and Family Practitioners. A. Joffe, S. M. 
Radius, and M. Gall. Department of Pediatrics, The Johns 
Hopkins University School of Medicine, Baltimore. 
Cardiovascular Physical Fitness in Anorexia Nervosa. 
J. F. Williams. Department of Pediatrics, Stanford (Calif) 
University School of Medicine. 

Perimenstrual Disability in College Women. J. Gra- 
ham, A. Joffe, and C. DeAngelis. Department of Pedi- 
atrics, The Johns Hopkins University School of Medicine, 
Baltimore. 

Adolescents’ Experiences With Alcohol: Attitudinal 
and Behavioral Correlates. A. Joffe, S. M. Radius, and 
M. Gall. Department of Pediatrics, The Johns Hopkins 
University School of Medicine, Baltimore. 

Correlates of Hospitalization in the First Year of Life 
of Infants Born to Adolescent Mothers. M. Wilson, 
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11:15 


11:30 


11:45 


12:00 


A. Duggan, and A. Joffe. Department of Pediatrics, The 
Johns Hopkins University School of Medicine, Baltimore. 
Prospective Study of Chest Pain in Children. S. Selbst, 
R. Ruddy, B. J. Clark, F. Henretig, and T. Santulli. 
Department of Pediatrics, University of Pennsylvania 
School of Medicine, Philadelphia, and The Children’s 
Hospital of Philadelphia. 

Hepatitis B Virus Markers and Antigenemia in Adoles- 
cents. D. K. Berger, G. Perez, J. Bistritz, M. Menendez, 
M. Kelly, and M. Pincus. Departments of Pediatrics and 
Pathology, New York University Medical Center and 
Gouverneur Hospital, New York. 


But Is It a Problem?: Perspectives on Alcohol Use 
Among Late Adolescents. A. Joffe, S. M. Radius, and 
M. Gall. Department of Pediatrics, The Johns Hopkins 
University School of Medicine, Baltimore. 

Assessment of Alcohol and Drug Medical Education in 
Pediatrics. H. Adger, E. McDonald, and C. DeAngelis. 
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12:15 


12:30 


12:45 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore. 

Vaginal Introital Diameter: A Diagnostic Aid to Child 
Sexual Abuse. S. T. White, D. L. Ingram, and P. R. Lyna. 
Wake Area Health Education Center, Wake Medical Cen- 
ter, Raleigh, NC, and Department of Pediatrics, Univer- 
sity of North Carolina School of Medicine, Chapel Hill. 
What Residents Know About Child Abuse: A Compar- 
ative Study of House Officers’ Knowledge and Atti- 
tudes. A. Woolf, L. Taylor, L. Melnicoe, H. Dubowitz, 
E. DeVos, and E. Newberger. Department of Medicine, 
Children’s Hospital, Boston. 

Assessment of Routine Serology in Evaluation of Child 
Sexual Abuse. T. D. Yeager and W. A. Altemeier. De- 
partment of Pediatrics, Vanderbilt University, Nashville, 
Tenn. 


BEHAVIOR AND DEVELOPMENT 


Magnolia B 


Moderators: Steven Shelov, MD, and Modena Wilson, MD 


10:00 


10:15 


10:30 


10:45 


11:00 


11:15 


11:30 


11:45 


Reactions of Preschoolers to the Birth of a Premature 
Sibling. L. A. Waldman, J. Berkowitz, and P. L. McCar- 
thy. Department of Pediatrics, Yale University School of 
Medicine, New Haven, Conn. 

Computerized Cry Analysis: Differences in Cries Be- 
tween Seriously Ill Infants and Well or Mildly Ill 
Infants. H. C. Bauchner, M. J. Corwin, S. D. Sznajder- 
man, S. E. Baldwin, H. L. Golub, and P. L. McCarthy. 
Departments of Pediatrics, Boston University School of 
Medicine, and Yale University School of Medicine, New 
Haven, Conn. 

Prospective Evaluation of Weight Gain in Organic vs 
Nonorganic Failure to Thrive. W. Bithoney, J. Mc- 
Junkin, J. Michalek, J. Snyder, H. Egan, T. Rabe, 
M. Leffel, and A. Munier. Department of Pediatrics, Har- 
vard Medical School, and Children’s Hospital, Boston. 
Neurodevelopmental Testing and Questionnaires to 
Predict Kindergarten Outcome. J. B. Chessare, 
D. Zinna, C. Liebich, and M. Weaver. Department of 
Pediatrics, Medical College of Ohio, Toledo. 

Functional Health Status of Children Cured of Cancer. 
A. L. Olson, W. E. Boyle, and M. E. White. Department 
of Maternal and Child Health, Dartmouth Medical School, 
Hanover, NH. 

The San Diego Family Health Project: One-Year Re- 
sults. P. R. Nader, J. F. Sallis, T. L. Patterson, J. W. 
Rupp, C. J. Atkins, W. A. Vega, M. J. Buono, K. Senn, 
I. Abramson, and B. E. Roppe. Department of Pedi- 
atrics, University of California, San Diego, School of 
Medicine, La Jolla, Calif. 

Evaluation of Inner-city Boys Referred by Their Teach- 
ers for Symptoms of Hyperactivity. G. B. Landman, 
R. Carpenter, and E. Cohen-Rosenthal. Division of De- 
velopmental/Behavioral Pediatrics, The Johns Hopkins 
Hospital, Baltimore. 

Siblings of Patients With Cancer: Effect of a Special- 
ized Summer Camp Experience on Knowledge About 
Disease. O. J. Sahler and P. J. Carpenter. Department of 
Pediatrics and Cancer Center, University of Rochester 
Medical Center, and Strong Memorial Hospital, Roch- 
ester, NY. 
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12:00 


12:15 


12:30 


12:45 


Correction for Prematurity: How Much, How Long? 
J. E. Mauk and R. Y. Ting. Department of Child Develop- 
ment and Rehabilitation, The Children’s Hospital of Phil- 
adelphia, and Children’s Seashore House, Philadelphia. 
Effectiveness of a Reminder Device in Improving Com- 
pliance in the Ambulatory Patient. R. E. Schmidt and 
P. Chaney. Good Samaritan Hospital; Department of 
Pediatrics, University of Cincinnati School of Medicine; 
and Children’s Hospital Medical Center, Cincinnati. 
Early Identification of Developmental Disabilities: 
Findings From a Study of Five Special Education 
Programs. J. S. Palfrey, J. D. Singer, D. K. Walker, and 
J. A. Butler. Department of Medicine, Children’s Hospi- 
tal, Boston. 

Somatic Complaints and Social Functioning in Inner- 
City Boys. G. B. Landman and R. O. Carpenter. Division 
of Developmental/Behavioral Pediatrics, The Johns Hop- 
kins Hospital, Baltimore. 


CLINICAL ISSUES 
Magnolia C 


Moderators: Paul McCarthy, MD, and Michael Sharp, MD 


10:00 


10:15 


10:30 


10:45 


11:15 


11:30 


11:45 


Efficacy and Safety of Two Oral Solutions as Mainte- 
nance Therapy for Acute Diarrhea: A Double-blind, 
Randomized, Multicenter Trial. A. K. C. Leung, 
L. Geoffroy, P. G. Taylor, and P. Darling. Departments of 
Pediatrics, Alberta Childrens Hospital, University of 
Calgary; Hépital Ste-Justine, University of Montreal; 
Misericordia Hospital, University of Edmonton, Alberta; 
and Abbott/Ross Laboratories, Montreal. 

Early vs Late Refeeding in Acute Infantile Diarrhea. 
E. Gazala, S. Weitzman, Z. Weizman, J. Gross, J. E. 
Bearman, and R. Gorodischer. Division of Pediatrics and 
Epidemiology and Health Services Evaluation Unit, So- 
roka Medical Center, Faculty of Health Sciences, Ben- 
Gurion University of the Negev, Beer-Sheva, Israel. 
Postpartum Lactation Counseling for Low-Income 
Women. L. K. Grossman, C. Harter, and A. Kay. Depart- 
ment of Pediatrics, The Ohio State University College of 
Medicine, Columbus. 

Does Breast-feeding Help Prevent Atopic Disease? Bi- 
ology, Methods, and a Golden Jubilee of Controversy. 
M. S. Kramer. Departments of Pediatrics and Epidemiol- 
ogy and Biostatistics, McGill University Faculty of Medi- 
cine, Montreal. 

Head Shape and Middle Ear Effusion in Children. 
G. Worley, T. E. Frothingham, R. S. Sturner, and J. A. 
Green. Department of Pediatrics, Duke University Medi- 
cal Center, Durham, NC. | 
Cost-effectiveness of Amoxicillin vs Cefaclor Therapy 
for Otitis Media: A Decision Analysis Approach. S. A. 
Troy and J. C. Weiss. Department of Pediatrics, Jefferson 
Medical College and University Hospital, Philadelphia. 
Shwachman Scale, Component Indexes, and the Mis- 
measure of Functional Status in Cystic Fibrosis. S. M. 
Horwitz, T. F. Dolan, J. N. Katz, E. D. Shapiro, and R. I. 
Horwitz. Departments of Epidemiology, Pediatrics, and 
Medicine, Yale University School of Medicine, New Ha- 
ven, Conn. 

Contemporary Infant Growth: A _ Practice-Based 
Study. H. J. Binns, K. K. Christoffel, J. A. Stockman, and 


Program 


12:00 


12:15 


the Pediatric Practice Research Group (PPRG). The 
Children’s Memorial Hospital, Chicago. 

Mothers’ Perceptions of Their Children’s Vulnerability 
After Hospitalization for Infection. B. W. C. Forsyth. 
Department of Pediatrics, Yale University School of 
Medicine, New Haven, Conn. 

Is Impression of ‘Toxicity’ Useful in Assessing Risk of 
Bacterial Meningitis in Children? R. M. Lembo, D. H. 
Rubin, and P. L. McCarthy. Department of Pediatrics, 
Yale University School of Medicine, New Haven, Conn. 


12:30 


12:45 


Usefulness of Predictors of Bacteremia in Evaluation 
and Management of Febrile Young Infants. E. F. Crain, 
J. C. Gershel, and R. Goldman. Department of Pediatrics, 
Division of Ambulatory Care, Albert Einstein College of 
Medicine, Bronx, NY. 

Management of Children With Asthma to Reduce 
Acute Care Utilization: Results of a Feasibility Study 
of Medicaid Cases. L. S. Wissow, J. Box, M. Warshow, 
and M. D. Baker. Department of Pediatrics, The Johns 
Hopkins University School of Medicine, Baltimore. 


EDUCATION, HEALTH SERVICES, AND PREVENTION 


Embassy East 


Moderators: Larrie Greenberg, MD, and Edward Schor, MD 


10:00 


10:15 


10:30 


10:45 


11:00 


11:15 


The Pediatric Clerkship: Value of the Outpatient Set- 
ting in Providing Instruction. O. J. Sahler. Department 
of Pediatrics, University of Rochester Medical Center, 
and Strong Memorial Hospital, Rochester, NY. 

Validity of the Medical Record for Evaluation of Tele- 
phone Encounters. P. R. Wood. Department of Pedi- 
atrics, University of Texas Health Science Center at San 
Antonio. 

The Career Development Process in Pediatric Resi- 
dency Training. L. W. Greenberg, L. S. Jewett, A. H. 
Einhorn, Z. Leibowitz, and L. F. Cohen. Children’s 
Hospital National Medical Center, Department of Child 
Health and Development, George Washington University 
School of Medicine and Health Sciences, Washington, DC. 
Does Volume of Clinical Experience Relate to Ex- 
amination Scores? K. J. Heiderich, A. L. Lightsey, Jr, 
and P. C. Scheidt. Department of Pediatrics, Uniformed 
Services University of the Health Sciences, Bethesda, 
Md. 

Follow-up on Abnormal Laboratory Data as Part of a 
Quality Assurance Program. M. D. Wolf. Children’s 
Hospital National Medical Center, Department of Child 
Health and Development, George Washington University 
School of Medicine, Washington, DC. 

Primary Care Pediatrics: Prepaid Capitation vs Fee- 
for-Service. J. T. Badgett. Department of Pediatrics, 
University of Louisville (Ky) School of Medicine. 


11:30 


11:45 


12:00 


12:15 


12:30 


12:45 


Selecting a Child Health Care Provider: Do Families 
Compare Alternative Providers? G. B. Hickson, W. A. 
Altemeier, D. W. Stewart, and J. M. Perrin. Department 
of Pediatrics, Vanderbilt University, Nashville, Tenn. 
Increased Infectious Episodes Following Diphtheria- 
Tetanus-Pertussis Vaccination in Children. L. Jaber, 
M. Shohat, and M. Mimouni. Department of Pediatrics, 
Beilinson Medical Center, Petah Tiqva, Israel. __ 
Influence of Parental Knowledge and Opinions on 12- 
Month Diphtheria-Tetanus-Pertussis Vaccination 
Rates. T. Lewis, L. Osborn, K. Lewis, and J. Cherry. 
Departments of Pediatrics, University of Utah, Salt Lake 
City, and UCLA, Los Angeles. 

First Clinical Trial With Sabin Inactivated Poliovirus 
Vaccine. J. R. Murph, C. Grose, and G. Cuthbertson. 
Department of Pediatrics, University of Iowa, Iowa City, 
and Lederle Laboratories, Pearl River, NY. 

Blood Cell Count Screening in 1- Year-Old Infants in an 
Urban Clinic. J. A. Wright and G. M. Woods. Depart- 
ment of Pediatrics, University of Missouri-Kansas City, 
and Children’s Mercy Hospital, Kansas City, Mo. 
Improved Cholesterol Screening as the Result of a 
Structured Protocol. J. Greif, M. Frogel, and M. S. 
Jacobson (sponsored by Bruce Bogard). State University 
of New York at Stony Brook; Schneider Children’s Hospi- 
tal, Department of Pediatrics, Division of General Pedi- 
atrics and Adolescent Medicine, Long Island Jewish 
Medical Center, New Hyde Park, NY. 


INJURY CONTROL AND EMERGENCY MEDICINE 


Embassy West 


Moderators: Stephen Ludwig, MD, and 
Frederick Rivara, MD, MPH 


10:00 


Parental Supervision Does Not Explain Lack of Associ- 
ation Between Overactivity and Childhood Injuries. 
L. L. Davidson and E. Taylor. Department of Pediatrics, 
Columbia University, New York, and Department of 
Child Psychiatry, Institute of Psychiatry, University of 
London. 
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10:15 


10:30 


Pilot Evaluation of Providing Parents of Newborns 
With Poison Prevention Information and Syrup of Ipe- 
cac. J. M. Cooper, J. A. Widness, and J. S. O’Shea. 
Department of Pediatrics, Brown University, Provi- 
dence, RI. 

Injury-Prevention Education During Postpartum Hos- 
pitalization. M. M. Shapiro and M. L. Katcher. Depart- 
ment of Pediatrics, University of Wisconsin School of 
Medicine, Madison. 
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10:45 Effects of a Child Passenger Safety Law on Children 
Injured in Noncrash Motor Vehicle Events. P. F. Agran, 
D. E. Dunkle, D. G. Winn. Department of Pediatrics and 
Public Policy Research Organization, University of Cali- 
fornia, Irvine. 

11:00 Stairway Injuries in Children. M. Joffe and S. Ludwig. 
Department of Emergency Medicine, The Children’s Hos- 
pital of Philadelphia. 

11:15 Injury Hazards in Home Day Care. R. C. Wasserman, 
D. O. Dameron, M. M. Brozicevic, and R. A. Aronson. 
Vermont State Health Department and Department of 
Pediatrics, University of Vermont College of Medicine, 
Burlington. 

11:30 Indications for Radiographic Evaluation in Children 
With Posttraumatic Hematuria. A. D. Brandes, E. F. 
Crain, and P. E. Bijur. Department of Pediatrics, Divi- 
sion of Ambulatory Care and Epidemiology, Albert Ein- 
stein College of Medicine, Bronx, NY. 

11:45 Role of the Lateral Radiograph in Diagnosis of Pneu- 
monia in Outpatient Pediatric Patients. H. W. Gessner 


12:00 


12:15 


12:30 


12:45 


and D. Turkewitz. Department of General Pediatrics, 
Geisinger Medical Center, Danville, Pa. 

Diagnosing Pneumonia: Probability Estimates and 
the Chest Roentgenogram. A. J. Alario and J. S. O’Shea. 
Departments of Pediatrics, Brown University Program in 
Medicine, Providence, RI, and Yale University School of 
Medicine, New Haven, Conn. 

Clinical Importance of Rapid Theophylline Testing in 
an Emergency Setting. K. Shaw and G. Fleisher. De- 
partments of Pediatrics and Emergency Medicine, The 
Children’s Hospital of Philadelphia, and Children’s Hospi- 
tal of Boston. 

Comparison of Two Methods of Rapid Theophylline 
Testing in Clinical Practice. K. Shaw and G. Fleisher. 
Departments of Pediatrics and Emergency Medicine, The 
Children’s Hospital of Philadelphia, and Children’s Hospi- 
tal of Boston. 

Pitfalls in the Use of Clinical Asthma Scoring. M. D. 
Baker. Departments of Pediatrics and Emergency Medi- 
cine, The Children’s Hospital of Philadelphia. 


JOINT TOPIC SESSIONS WITH AMERICAN PEDIATRIC SOCIETY 
AND SOCIETY FOR PEDIATRIC RESEARCH 


Thursday, April 30, 1987 
2 PM-5:30 PM 


ADOLESCENT MEDICINE 


Magnolia B 


Moderators: Iris Litt, MD, Mary Ann Shafer, MD, and 
Kathleen Nelson, MD 


2:00 *Human Papillomavirus Infection of the Cervix in Ado- 
lescents. W. D. Rosenfeld, S. H. Vermund, S. Saed, and 
R. Burk (sponsored by Michael I. Cohen). Department of 
Pediatrics, Montefiore Medical Center, Albert Einstein 
College of Medicine, Bronx, NY. 

2:15 *Dysuria: Who Needs a Pelvic Examination? J. Meegan, 
A. Joffe, and M. BenDebba (sponsored by C. DeAngelis). 
Departments of Pediatrics, The Johns Hopkins University 
and University of Maryland, Baltimore. 


* Abstract was published in the Program Issue of the American Pediatric 
Society and Society for Pediatric Research, Pediatric Research, April 1987. 
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2:30 


2:45 


3:00 


3:15 


*Contraceptive Risk-Taking Behavior by Sexually Active 

Adolescent Females. R. H. DuRant, J. M. Sanders, S. Jay, 
and C. W. Linder (sponsored by Albert W. Pruitt). Depart- 
ment of Pediatrics, Medical College of Georgia, Children’s 
Medical Center, Augusta, and Arkansas Children’s Hospi- 
tal, Little Rock. 
Preventing Adolescent Pregnancy Using Health Educa- 
tion Computer Games: Computer-Assisted Instruction 
(CAI) Programs. D. M. Paperny and J. R. Starn. Depart- 
ment of Pediatrics, University of Hawaii School of Medi- 
cine, Honolulu. 

*Ethnic Differences in Patient-Provider Interactions in 
Prenatal Care. F. S. Mendoza, I. F. Litt, N. Moss, 
E. Brown, H. C. Kraemer, and A. DeAnda. Department of 
Pediatrics, Stanford (Calif) University. 

*Influence of Pubertal Development on Theophylline 
Kinetics. K. Hein, R. Dell, N. Reuben, and S. Ulrich. 


Program 


3:30 


3:45 


4:00 


4:15 


4:30 


4:45 


5:00 


5:15 


Departments of Pediatrics, Albert Einstein College of 
Medicine and Columbia University College of Physicians 
and Surgeons; Bronx (NY) Municipal Hospital Center; and 
Babies Hospital, New York. 

*Sexual Maturation in Mexican-American Adolescents: 
Hispanic Health and Nutrition Examination Survey. 
S. F. Villarreal, F. Mendoza, and R. Martorell (sponsored 
by Moses Grossman). Robert Wood Johnson Clinical Schol- 
ars Program; University of California, San Francisco; and 
Department of Pediatrics, Stanford (Calif) University. 
Young Adolescents’ Self-assessment of Sexual Matura- 
tion. B. Frankowski, P. Duke-Duncan, A. Guillot, D. Mc- 
Dougal, R. Wasserman, and P. Young. Department of 
Pediatrics, University of Vermont College of Medicine, 
Burlington. 

*Perceptions of Puberty: Adolescent and Parent Ratings 
of Pubertal Stage. L. D. Dorn, E. J. Susman, E. A. 
Nottelmann, and G. P. Chrousos. College of Human Devel- 
opment, The Pennsylvania State University, University 
Park, Pa; and Laboratory of Developmental Psychology, 
National Institute of Mental Health, and Developmental 
Endocrinology, National Institute of Child Health and 
Human Development, National Institutes of Health, Be- 
thesda, Md. 

Short-term Testosterone Therapy for Pubertal Delay 
(PD). D. M. Wilson, J. Kei, R. L. Hintz, and R. G. 
Rosenfeld. Department of Pediatrics, Stanford (Calif) Uni- 
versity School of Medicine. 

*F luid Balance Abnormality on Refeeding Patients With 
Anorexia Nervosa (AN). N. Vaisman, M. Rossi, E. Gold- 
berg, M. Corey, and P. Pencharz. Department of Pedi- 
atrics, University of Toronto, Research Institute, and 
Hospital for Sick Children, Toronto. 

*Low Growth Hormone (GH) Due to Defective Adre- 
nergic Responsiveness in Anorexia Nervosa (AN): An 
Early Hypothalamic Defect. M. Nussbaum, I. R. 
Shenker, S. Blethen, F. Chasalow, and J. Feldman. Depart- 
ment of Pediatrics, SUNY at Stony Brook, and the 
Schneider Children’s Hospital of Long Island Jewish Medi- 
cal Center, New Hyde Park, NY. 

*Adverse Pulmonary Effects of Involuntary Smoking on 
Adolescent Athletes. G. V. Tsimoyianis, J. G. Feldman, 
M. T. Santiago, I. R. Shenker, M. S. Jacobson (sponsored 
by E. Scarpelli). Department of Pediatrics, SUNY at 
Stony Brook, and the Schneider Children’s Hospital of 
Long Island Jewish Medical Center, New Hyde Park, NY. 
*Predicting Aerobic Capacity in Adolescents. A. C. Her- 
genroeder and R. Schoene (sponsored by Ralph Feigin). 
Department of Pediatrics, Adolescent Medicine Division, 
Baylor College of Medicine, Houston. 


BEHAVIORAL PEDIATRICS 


Embassy West 


Moderators: Barbara Korsch, MD; Stanford Friedman, MD, and 
Marie McCormick, MD 


2:00 The Denver Developmental Screening Test: How Good Is 


Its Predictive Validity? H. C. Bauchner and S. W. Greer. 
Department of Pediatrics, Boston University Sehool of 
Medicine. 


* Abstract was published in the Program Issue of the American Pediatric 
Society and Society for Pediatric Research, Pediatric Research, April 1987. 
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2:15 


2:30 


2:45 


3:00 


3:15 


3:30 


3:45 


4:00 


4:15 


4:30 


4:45 


5:00 


5:15 


*Children Exposed to Methadone In Utero: Cognitive 
Ability in the Preschool Years. K. Kaltenbach and L., P. 
Finnegan. Department of Pediatrics, Jefferson Medical 
College of the Thomas Jefferson University, Philadelphia. 
*Language Development in Children With Advanced 
Physical Maturation. B. E. Wilson and P. McCardle 
(sponsored by Itzhak Brook). Departments of Pediatrics, 
Walter Reed Army Medical Center, Washington, DC, and 
Uniformed Services University of the Health Sciences, 
Bethesda, Md. 

*The Development and Standardization of the Einstein 
Assessment of School-Related Skills: A Test for Pedi- 
atric Use. R. L. Gottesman and F. M. Cerullo (sponsored 
by Herbert J. Cohen). Department of Pediatrics, Albert 
Einstein College of Medicine, and Rose F. Kennedy Center, 
Bronx, NY. 

*Scholastic Aptitude and Achievement Among Children 
With Unilateral Brain Lesions. D. M. Aram and B. L. 
Ekelman (sponsored by M. Hack). Department of Pedi- 
atrics, Case Western Reserve University, Cleveland. 
*Life Events, Social Support, and Cardiovascular Reac- 
tivity in Adolescence. W. T. Boyce, B. Sibley, and B. Ches- 
termar. Department of Pediatrics, University of Califor- 
nia, San Francisco. 

*Human Growth Hormone and the FDA Ban: Psycholog- 
ical Impact. T. Mazur, R. R. Clopper, M. H. MacGillivray, 
M. L. Voorhess, L. Tubb, A. Smith, and B. Mills. Depart- 
ments of Pediatrics and Child Psychiatry, SUNY at Buf- 
falo, ard Buffalo (NY) Children’s Hospital. 

*Fathers During Labor: Do We Expect Too Much? L. Na- 

gashima, T. Bertsch, S. Dykeman, S. McGrath, T. DeLay, 
and J. Kennell. Department of Pediatrics, Case Western 
Reserve University, and Rainbow Babies and Children’s 
Hospital, Cleveland. 
Crying in !Kung Infants: Distress Signals in a Respon- 
sive Context. R. G. Barr, R. Bakeman, M. Konner, and 
L. Adamson. Department of Pediatrics, McGill University, 
Montreal, and Montreal Children’s Hospital; Department 
of Anthropology, Emory University, Atlanta; and Depart- 
ment of Psychology, Georgia State University, Atlanta. 

*Autonomic Response to Mother’s Voice in Newborns. 
W. P. Fifer, L. M. Monti, M. M. Myers, and B. G. Yongue 
(sponsored by L. Stanley James). Departments of Psychia- 
try and Pediatrics, Columbia—Presbyterian Medical Cen- 
ter, New York. 

*Reducing the Symptoms of Infant Colic by Introduction 
of a Vibration/Sound-Based Intervention. W. E. Load- 
man, K. Arnold, R. Volmer, R. Petrella, and L. Z. Cooper. 
Ohio State University, Mt Carmel Hospital, and Children’s 
Hospital, Columbus, Ohio; and Columbia University and 
St Luke’s—Roosevelt Hospital, New York. 

*Effects of Passive Smoking on Children’s Behavioral 
and Cognitive Development. M. H. Lifschitz, G. S. 
Wilson, J. J. Langone, Z. Ulate, and W. D. Williamson. 
Department of Pediatrics, Baylor College of Medicine, and 
Texas Children’s Hospital, Houston. 

*Mother-Infant Feeding Interaction in Full-term Small- 
for-Gestational Age (SGA) Infants. M. K. Mullen, 
C. Gareia-Coll, B. R. Vohr, A. C. Muriel, and W. Oh. 
Department of Pediatrics, Brown University, and Women 
and Infants Hospital, Providence, RI. 

*Mothers’ Recognition of Their Newborns by Olfactory 
Cues. A. Eidelman, M. Kaitz, A. Good, and A. Rokem. 
Shaare Zedek Medical Center; Department of Neonatol- 
ogy, Hebrew University; and Department of Psychology, 
Jerusalem. 
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EPIDEMIOLOGY 


Magnolia C 


Moderators: Thomas DeWitt, MD, Alan Fleischman, MD, and 
Seymour Grufferman, MD 


2:00 


2:15 


2:30 


2:45 


3:00 


3:15 


3:30 


3:45 


4:00 


4:15 


4:30 


4:45 


Increasing Disease due to Bordetella pertussis Associ- 
ated With Declining Immunization Rates in Kansas 
City, Mo. J. E. Pennington and M. A. Jackson. Department 
of Pediatrics, University of Missouri-Kansas City, and 
Children’s Mercy Hospital, Kansas City, Mo. 

*Frequency of Infections in Various Day-Care Settings. 
E. Wald, C. Byers, and B. Dashefsky. University of 
Pittsburgh School of Medicine and Children’s Hospital of 
Pittsburgh. 

*A Community-Based Case-Control Study of the Associa- 
tion Between the Attendance of Group Day Care and 
Disease Due to Haemophilus influenzae Type B (Hib). 
E. D. Shapiro (sponsored by J. Leventhal). Department of 
Pediatrics, Yale University School of Medicine, New Ha- 
ven, Conn. | 
The Natural History of Cytomegalovirus Excretion by 
Children in Group Day Care. J. R. Murph and J. F. Bale, 
Jr. Departments of Pediatrics and Neurology, University 


* of Iowa, Iowa City. 


Correlates of First-Trimester Care in a Public Health 
Department Prenatal Clinic. J. M. Pascoe and M. Rohrer. 
Departments of Pediatrics and Human Development and 
Family Practice, Michigan State University, East Lansing. 

*A Higher Weight-Specific Fetal Mortality Rate (FMR) 
Can Explain Lower Neonatal Mortality Rate (NMR) in 
Black Premature Infants. T. N. K. Raju and L. Seifert 
(sponsored by D. Vidyasagar). University of Illinois Medi- 
eal Center, Chicago. 

*Newborn Hospitalization: A Closer Look. W. B. Pittard 

and K. M. Geddes. Department of Pediatrics, Medical 
University of South Carolina, Charleston. 
Child Homicide in Cook County, Illinois: 1977 to 1982. 
K. K. Christoffel, N. K. Anzinger, and D. Merrill. Depart- 
ment of Pediatrics, Northwestern University, and The 
Children’s Memorial Hospital, Chicago; and Department of 
Geography, University of Illinois at Chicago. 

*Prediction of Accidents From Child Behavior Scores. 
P. E. Bijur, J. Golding, and D. Rush. Department of 
Pediatrics, Albert Einstein College of Medicine, Bronx, 
NY, and Department of Child Health, University of Bristol 
(England). 
An Assessment of Parameters of Health Care and Nutri- 
tion in Homeless Children. P. J. Acker, A. H. Fierman, 
and B. P. Dreyer. Department of Pediatrics, New York 
University School of Medicine, Bellevue Hospital Center, 
New York. 

*The Interaction of Iron Deficiency and Lead Poisoning 
in Normal Children: An Epidemiological Study. S. Pio- 
melli, D. Carriero, and C. Seaman. Division of Pediatrics 
Hematology/Oncology, Columbia University, College of 
Physicians and Surgeons, New York. 

Screening for Iron Deficiency: Results and Risk Fac- 


*Abstract was published in the Program Issue of the American Pediatric 
Society and Society for Pediatric Research, Pediatric Research, April 1987. 
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5:00 


5:15 


tors. R. Pantell, J. Mellema, and the California Collab- 
orative Office-Based Research Group. Department of Pedi- 
atrics, University of Califonria, San Francisco, and 
American Academy of Pediatrics, Elk Grove Village, Ill. 
Childhood Physical Fitness Tests: A Predictor of Adult 
Activity Levels? B. A. Dennison and E. Charney. Depart- 
ment of Pediatrics, Sinai Hospital of Baltimore, and The 
Johns Hopkins University School of Medicine, Baltimore. 
*Influenza in Children With Cancer. A. Kempe, C. B. 
Hall, N. E. MacDonald, H. R. Foye, E. D. Lewis, H. J. 
Cohen, B. Luke, and C. Bulberg. Department of Pedi- 
atrics, University of Rochester, and Strong Memorial 
Hospital, Rochester, NY; University of Ottawa; and Chil- 
dren’s Hospital of Eastern Ontario, Ottawa. 


GENERAL PEDIATRICS 


Embassy East 


Moderators: Fred Lovejoy, MD, Charles Ginsberg, MD, and 
Catherine DeAngelis, MD 


2:00 


2:15 


2:30 


2:45 


3:00 


3:30 


*Acetaminophen Prophylaxis For DPT-Polio Immuniza- 
tion. M. M. Ipp and R. Gold. Division of General Pedi- 
atrics, University of Toronto, and Hospital for Sick Chil- 
dren, Toronto. 

Effectiveness of Prescribing an Antihistamine-Decon- 
gestant for Young Children With the Common Cold. 
N. Hutton, M. H. Wilson, E. D. Mellits, N. A. Holtzman, 
and C. DeAngelis. Department of Pediatrics, The Johns 
Hopkins University School of Medicine, Baltimore. 
Sulfonamide Prophylaxis vs Ventilation Tubes in Hear- 
ing Loss due to Recurrent Otitis Media With Effusion: 
Preliminary Results of a Randomized Controlled Trial. 
W. Feldman, P. Bernard, A. Smith, and R. Stenstrom. 
Children’s Hospital of Eastern Ontario, Ottawa (funded by 
National Health Research and Development Program). 

*Efficacy of Adenoidectomy for Recurrent Otitis Media: 
Results From Parallel Random and Nonrandom Trials. 
J. L. Paradise, C. D. Bluestone, K. D. Rogers, F. H. 
Taylor, D. K. Colborn, R. Z. Bachman, B. S. Bernard, 
C. G. Smith, S. E. Stool, and R. H. Schwarzbach. Depart- 
ments of Pediatrics, Community Medicine, and Otolaryn- 
gology, University of Pittsburgh School of Medicine, and 
Children’s Hospital of Pittsburgh. 

*A Clinical Trial of Physical Therapy (PT) in Spastic 
Diplegia. F. B. Palmer, B. K. Shapiro, R. C. Wachtel, 
J. Hiller, M. C. Allen, S. Harryman, L. Tislenko, C. Mein- 
ert, and A. J. Capute. Departments of Pediatrics and 
Epidemiology, The Johns Hopkins Medical Institutions, 
and The Kennedy Institute, Baltimore. 

*Health in the Year Following Delivery Among Low- 
Income Women. M. C. McCormick, J. Brooks-Gunn, 
T. Shorter, J. H. Holmes, C. Y. Wallace, and M. E. 
Heagarty. The Children’s Hospital of Philadelphia; Educa- 
tional Testing Service, Princeton, NJ; and Department of 
Pediatrics, Harlem Hospital Medical Center, New York. 

*A Population-based Study of Children Exposed to Chlo- 
ride Deficient Formula. A. D. Willoughby, B. I. Grau- 
bard, P. M. Vietze, A. M. Hocker, C. Storr, N. F. Gist, and 
G. G. Rhoads (sponsored by Sumner Yaffe). National 
Institute of Child Health and Human Development, Na- 
tional Institutes of Health, Bethesda, Md. 


Program 


3:45 


4:00 


4:15 


4:30 


*Use of Haemophilus Vaccine in Connecticut. E. D. Sha- 
piro, J. Lichtman, L. Petersen, and J. Hadler (sponsored 
by J. Leventhal). Department of Pediatrics, Yale Univer- 
sity School of Medicine, New Haven, Conn. 

*Correlation of Lead, EP, and Iron Status in a Multi- 
racial Population Survey. J. W. Graef, K. Halvorsen, 
Y. Amitai, and M. Pfitzer. Division of Clinical Phar- 
macology and Toxicology, Harvard Medical School, Chil- 
dren’s Hospital, and Developmental Evaluation Clinic, 
Boston. 

*Magnetic Resonance Imaging (MRI) in the Evaluation 
of Juvenile Rheumatoid Arthritis (JRA). B. H. Bern- 
stein, M. O. Senac, D. Deutsch, J. Crues, D. McCurdy, and 
T. J. Lehman. Division of Rheumatology and Department 
of Radiology, University of Southern California, Los An- 
geles; Childrens Hospital of Los Angeles; and Cedars- 
Sinai Medical Center, Los Angeles. 

*Comparison of Reflex Modification Audiometry and 
Brain-stem Evoked Response Audiometry in High-Risk 
Premature Infants. M. C. Cohen, E. K. Anday, N. E. 


Kelley, H. S. Hoffman (sponsored by Maria Delivoria-Pa- 
padopoulos). Department of Psychology, Bryn Mawr Col- 
lege, and Department of Pediatrics, University of Pennsyl- 
vania School of Medicine, Philadelphia. 


4:45 *Diagnostic Efficacy of the Total Peripheral WBC Count 


5:00 


in Children Suspected of CNS Infection. R. M. Lembo, 
D. H. Rubin, and P. L. McCarthy. Yale University, Yale- 
New Haven Hospital, New Haven, Conn; Department of 
Pediatrics, Case Western Reserve University, Cleveland; 
and Cleveland Metropolitan General Hospital. 

Extended Cerebrospinal Fluid White Cell Differential 
Count in Prediction of Cause of Meningitis. A. M. 
Lenane and R. C. Baker. Department of Pediatrics, Uni- 
versity of Cincinnati College of Medicine, and Cincinnati 
Children’s Hospital Medical Center. 


5:15 *Risk Factors Affecting the Survival of Peripheral In- 


travenous Lines in Infants. S. J. Phelps and R. A. Helms 
(sponsored by Bruce S. Alpert). University of Tennessee, 
Memphis, and Department of Clinical Pharmacy, Le Bon- 
heur Children’s Medical Center, Memphis. 


GENERAL PLENARY SESSION 


Friday, May 1, 1987 


9:15 am-1 PM 


Center Ballroom 


Moderator: Ruth E. K. Stein, MD 


9:15 


9:30 


9:45 


10:00 


10:15 


10:30 


A Randomized Trial of Social Worker Effectiveness in 
Chronic Illness. T. Nolan, I. Zvagulis, and I. B. Pless. 
Montreal Children’s Hospital. 

Siblings of Disabled Children: A Five-Year Follow-up. 
N. Breslau. Departments of Psychiatry and Pediatrics, 
Case Western Reserve University School of Medicine, 
Cleveland. 

Changing the Process and Outcome of Medical Care: 
Results of a Randomized Trial. R. Pantell and C. Lewis. 
Department of Pediatrics, University of California, San 
Francisco. 

Health-Related Risk-Taking Behaviors and Attempted 
Suicide in Adolescents Who Report Prior Maltreat- 
ment. S. Riggs and A. Alario. Department of Pediatrics 
and Brown University Program in Medicine, Rhode Is- 
land Hospital, Providence. 

Carbohydrate Change Has No Effect on Infant Crying 
Behavior: A Randomized Controlled Trial. R. G. Barr, 
L. J. Clogg, J. A. Wooldridge, and C. M. Tansey. Depart- 
ment of Pediatrics, McGill University, and Montreal 
Children’s Hospital. 

Maternal Work, Job Characteristics, and Birth 
Weight. C. J. Homer. Clinical Scholars Program and 
Department of Pediatrics, University of North Carolina 
at Chapel Hill. 


* Abstract was published in the Program Issue of the American Pediatric 
Society and Society for Pediatric Research, Pediatric Research, April 1987. 
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10:45 
11:30 


11:45 


12:00 


12:15 


12:30 


12:45 


PRESIDENT’S ADDRESS 

Single-Dose vs Ten-Day Antibiotic Therapy for Uncom- 
plicated Urinary Tract Infection in Children. M. G. 
Portilla and U. Rolfe. Department of Pediatries, St Louis 
University School of Medicine and Cardinal Glennon 
Children’s Hospital, St Louis. 

On-site Intervention Reduces Injury Hazards in Day- 
care Homes. R. C. Wasserman, D. O. Dameron, M. M. 
Brozicevic, and R. A. Aronson. Vermont State Health 
Department and Department of Pediatrics, University of 
Vermont College of Medicine, Burlington. 

Evaluation of Ventilating Tubes and Myringotomy for 
Treatment of Otitis Media With Effusion. C. T. Le and 
D. Freeman. Departments of Pediatrics and Otolaryngol- 
ogy, Kaiser Permanente Medical Group Inc, Sacramento, 
Calif. 

Inappropriate Hospital Days for Pediatric Inpatients. 
K. Kemper (sponsored by P. McCarthy). Department of 
Pediatrics, University of Wisconsin, Madison. 
Maternal Perceptions of Infant Health Among Low- 
Income Women. M. C. McCormick, J. Brooks-Gunn, 
T. Shorter, J. H. Holmes, C. Y. Wallace, and M. E. 
Heagarty. The Children’s Hospital of Philadelphia; Edu- 
cational Testing Service, Princeton, NJ: and Department 
of Pediatrics, Harlem Hospital Medical Center, New 
York. 

Infant Carrying, Breast-feeding, and Mother-Infant 
Rapport. N. Cunningham, E. Anisfeld, V. Casper, and 
M. Nozyce. Department of Pediatrics, Columbia Univer- 
sity College of Physicians and Surgeons, New York. 
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Monday, Tuesday, 
April 27 April 28 


3:30 PM-6 PM 
Poster Symposia #1-3 
(Marina Ballrooms) 


Poster Session I 
Exhibits 
(Exhibit Hall) 


SESSIONS I 
Tuesday, April 28 
(Morning) 


Cardiology I 
(Marina Ballroom 1) 


Developmental Pharmacology I 
(Marina Ballroom 4) 
Endocrinology I 
(Embassy East) 
Gastroenterology/Nutrition I 
(Magnolia C) 
Genetics I 
(Magnolia B) 
Hematology/Oncology I 
(South Ballroom) 


Immunology I 
(Embassy West) 


Neonatology I 
(Grand Ballroom) 


Nephrology I 
(Marina Ballroom 2) 


Pulmonology I 
(Marina Ballroom 3) 
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1987 ANNUAL MEETING 
AMERICAN PEDIATRIC SOCIETY AND SOCIETY FOR PEDIATRIC RESEARCH 


9 AM-12:30 PM 
Subspecialty Sessions I 


2 PM-4 PM 


APS Plenary Session 
APS Presidential Address 
Howland Award 
(Grand Ballroom) 


4 pM-6:30 PM 


Poster Symposia #4-6 
(Marina Ballrooms) 


Poster Session II 
Exhibits 
(Exhibit Hall) 


SESSIONS II 


Wednesday, April 29 


(Morning) 


Cardiology II 

(Marina Ballroom 1) 
Developmental Biology I 

(Marina Ballroom 4) 
Developmental Morphology 

and Teratology 

(South Ballroom) 
Immunology II 

(Magnolia C) 
Infectious Diseases I 

(Embassy West) 
Metabolism and Diabetes I 

(Embassy East) 
Neonatology II 

(Grand Ballroom) 
Nephrology II 

(Marina Ballroom 2) 
Neurology 

(Magnolia B) 
Pulmonology II 

(Marina Ballroom 3) 


Wednesday, 
April 29 


9 AM-12:30 PM 
Subspecialty Sessions II 


2 PM-5:30 PM 
APS Presidential Symposium 
AIDS 


(Center Ballroom) 
Subspecialty Sessions III 


Thursday, 
April 30 


8 AM-10 AM 
SPR Plenary Session 


SPR Presidential Address 


Young Investigator 
Presentation 
(Grand Ballroom) 


10 AM-12:30 PM 


Poster Symposia #7-10 
(Marina Ballrooms) 
Poster Session III 

Exhibits 
(Exhibit Hall) 


2 pM-5:30 PM 


SPR Presidential Symposium 
Growth and Differentiation 


(Center Ballroom) 





2 PM-5:30 PM 
Subspecialty Sessions IV 


SUBSPECIALTY SESSION SCHEDULE—1987 


SESSIONS III 
Wednesday, April 29 
(Afternoon) 


Critical Care 
(Marina Ballroom 1) 
Developmental Pharmacology II 
(Marina Ballroom 4) 
Endocrinology II 
(Embassy East) 
Gastroenterology/Nutrition II 
(Embassy West) 
Geneties II 
(Magnolia C) 
Hematology/Oncology II 
(Magnolia B) 
Neonatal Epidemiology 
and Follow-up 
(North Ballroom) 
Neonatal Infectious Diseases 
(South Ballroom) 
Neonatal Pulmonology 
(Marina Ballroom 2 & 3) 


SESSIONS IV 
Thursday, April 30 
(Afternoon) 


Adolescent Medicine 
(Magnolia B) 

Behavioral Pediatrics 
(Embassy East) 

Developmental Biology II 
(Marina Ballroom 4) 

Epidemiology and Preventive 
Pediatrics 
(Magnolia C) 

General Pediatrics and 
Pediatric Education 
(Embassy West) 

Infectious Diseases II 
(South Ballroom) 

Metabolism and Diabetes II 
(Marina Ballroom 3) 

Neonatal Cardiology 
(North Ballroom) 

Neonatal Immunology and 
Hematology 
(Marina Ballroom 1) 

Neonatal Nutrition and 
Metabolism 
(Marina Ballroom 2) 


Program 


Abstracts 


Annual Meeting of the Ambulatory Pediatric Association 


ADOLESCENT MEDICINE AND CHILD ABUSE 


Counseling Adolescents: Practices of Pediatricians vs 
Internists and Family Practitioners 


A. Joffe, S. M. Radius, M. Gall 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


Since adolescence is a period of increasing personal responsibil- 
ity for one’s health, counseling by physicians is critical to adoles- 
cents’ informed health care decision making. Questionnaires were 
completed by 362 entering college freshmen regarding health 
counseling before college. Pediatricians served 36.8% of the re- 
spondents; all others were treated by internists (11%) and family/ 
general practitioners (43.9%). Pediatricians offered significantly 
less counseling than internists on smoking, heart disease preven- 
tion (P<.01), alcohol, and other drugs (P<.05); they exceeded 
internists in none of the 15 topics surveyed. In contrast, pediatri- 
cians offered significantly more counseling than family/general 
practitioners regarding weight control (P<.0001) and nutrition 
(P<.01); no other significant differences emerged between family/ 
general practitioners and pediatricians. In ten of 15 areas, 75% to 
90% of students reported no counseling whatsoever. Most commu- 
nication occurred about exercise (58%), stress (31%), weight con- 
trol (87%), and nutrition (55%). 

Forty-seven percent of females but only 11% of males obtained 
information about self—breast/testicular examination. Females 
also received significantly more counseling about stress (P<.05), 
weight control (P<.01), and eating disorders (P<.05). Thirty 
percent of females but only 11% of males received counseling on 
birth control. 

These data suggest an alarming absence of dialogue between 
physicians—in particular, pediatricians—and their adolescent pa- 
tients. If pediatricians are to increase the number of adolescents 
eared for, they must provide increased health counseling. Given the 
currently low levels of emphasis devoted to adolescent males in 
pediatrician-patient interactions, these young men merit par- 
ticular attention. 


Cardiovascular Physical Fitness in Anorexia Nervosa 
J. F. Williams 


Department of Pediatrics, Stanford (Calif) University School 
of Medicine 


Although cardiac causes are presumed to contribute signifi- 
cantly to the 5% to 15% mortality rate reported in anorexia 
nervosa, cardiovascular physical fitness is not often monitored. To 
investigate whether fitness is positively related to weight gain, 
lean body mass, and habitual physical activity in this population, 
physical fitness was measured during weight rehabilitation of 13 
females with anorexia nervosa. 

Anthropometry, routine activity, and physical fitness were 
evaluated at enrollment and after two and four months of weight 
rehabilitation. Lean body mass was determined using skinfold 
thickness calculations of body fat. Habitual physical activity was 
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recorded by questionnaire and interview and used to classify each 
subject as either active or sedentary. Cycle ergometry maximal 
exercise testing measured cardiovascular physical fitness in terms 
of maximum oxygen consumption (VO,max). 

Baseline VO,max values were greater than 1 SD below the mean 
for normal females of the same age (mean, 1.23 L/min). During 
weight rehabilitation, serial VO,max measurements correlated 
with lean body mass (r=.4) and showed a significant increase in the 
mean values (P<.05). Change in mean VO,max over the four 
months was significantly greater for the seven active subjects than 
for the four sedentary subjects (P<.01). 

Weight rehabilitation of anorectic subjects was accompanied by a 
significant increase in cardiovascular fitness, not fully explained 
by changes in lean body mass. Active subjects were more likely 
than sedentary ones to achieve normal fitness levels. Considering 
the cardiovascular contribution to mortality in anorexia nervosa, 
fitness testing may be an important adjunct for monitoring treat- 
ment of these patients. 


Perimenstrual Disability in College Women 
J. Graham, A. Joffe, C. DeAngelis 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


Research on perimenstrual disability has focused on symptoms 
rather than symptom effects on life activities. To address that gap, 
questionnaires were completed by 303 of 488 randomly selected 
undergraduate students. The questionnaire used a cover story and 
items about effects of colds and preexamination anxiety to mask its 
purpose and open-ended questions to avoid suggesting symptoms. 
Perimenstrual disability was measured by performance changes 
and/or absenteeism in the following six areas: school, work, 
athletics, interpersonal relationships, domestic activities, and 
social activities. 

Perimenstrually, 75.6% reported performance change, with 
75% of those mentioning negative change; 7%, positive; and 18%, 
both. Fifty-seven percent reported complete lack of participation 
in at least one area for a half day or longer. Of women reporting 
performance change, 26% noted it in one area, and 74% noted it in 
two or more areas. The 36% with absenteeism reported it in one 
area (37%) or in two or more areas (63%). Premenstrually, 52.8% 
reported performance change, as follows: 11%, positive; 78%, 
negative; and 11%, both. A total of 19% reported premenstrual 
absenteeism. During menses, 60.4% reported performance change 
(11%, positive; 78%, negative; and 11%, both). Absenteeism was 
reported by 45%. 

Premenstrual disability included irritability (81%), depression 
(23%), cramps (15%), fatigue (7.5%), backache (7%), and headache 
(6%). The occurrence of cramps during menses increased to 54%, 
with irritability occurring in 18% of women, fatigue in 13.5%, and 
backache in 9.5%. Premenstrually and during menses, 38% and 
30%, respectively, reported varying reasons for disability in differ- 
ent life areas. Decreased performance expectations during colds 
and menses correlated (r= .374, P<.001). Women agreeing that it 
was “socially acceptable to perform less well during menstruation” 


Abstracts 367 





had decreased menstrual performance (r= — .127, P<.05). 
Our data indicate that perimenstrual disability in young women 
is highly prevalent and correlates with psychosocial factors. 


Adolescents’ Experiences With Alcohol: Attitudinal 
and Behavioral Correlates 


A. Joffe, S. M. Radius, M. Gall 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


While establishing the frequency with which adolescents con- 
sume aleohol, reports often neglect behavioral and attitudinal 
correlates of adolescents’ misadventures with alcohol. Toward that 
end, questionnaires were completed by 362 incoming college 
freshmen (54% males) regarding alcohol use (prior and current) 
and hypothesized correlates. 

Of the questionnaire respondents, 32.7% reportedly drank one 
to two times per year or less, 35.3% drank at least every weekend, 
and 15.3% drank every weekend and one or more times during the 
week. In high school, 35.6% did not drink; 56.9% drank without 
interference to school preparation. Disruption of school perform- 
ance occurred among 7.5%, and 37.9% said they felt out of place or 
bored at an alcohol-free party. Before college entry, greatest 
effects attributed to alcohol included intoxication (16%), passing 
out (11.5%), and amnesia (17.4%). Respondents’ friends included 
only 10.7% nondrinkers; 65.9% of friends drank at least once per 
week. Self-reported use increased as friends drank more 
(P<.00001). 

With increased personal or friends’ use, respondents reported 
greater willingness to take risks as drinking drivers (both 
P<.00001) or to be driven by someone “under the influence” 
(P<.01, self-use; and P<.05, friends’ use). Personal use also 
related to the belief that it is “OK to drink alcohol to quiet your 
nerves” (P<.0001). Respondents’ sex, parental willingness to serve 
peers alcohol, and belief that alcohol is a mood-altering drug were 
unrelated to consumption. While asserting limited personal in- 
volvement in alcohol-related misadventures, respondents men- 
tioned that peers who drank relatively heavily sustained substan- 
tial involvement in alcohol-linked automobile accidents (n= 147), 
receipt of emergency medical care (n=106), and citations for 
driving under the influence (n= 89). 

Given the risks and prevalence of drinking among these youths, 
exploration of further attitudinal and behavioral correlates can 
only enhance pediatricians’ efforts to guide adolescents to a more 
realistic appraisal of alcohol-related risks. 


Correlates of Hospitalization in the First Year of Life of 
Infants Born to Adolescent Mothers 


M. Wilson, A. Duggan, A. Joffe 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


The hospitalization rate in the first year of life for children born 
to adolescent mothers is over 1% times that for children born to 
women 20 years and older. However, little is known about the 
sociodemographic and health care utilization variables that are 
predictive of hospitalization of infants of young mothers. Moreover, 
the specific diagnoses resulting in hospitalization have not been 
delineated. Thus, this study was designed to examine the corre- 
lates of hospitalization in the first year of life of infants born to 
adolescent mothers. Study data were obtained from a survey of 
morbidity in l-year-old children conducted in eight regions of the 
country in 1977, 1979, and 1980 by the Robert Wood Johnson 
Foundation, Princeton, NJ. The study included 1261 adolescent 
mother/infant pairs; 235 of the infants were hospitalized. 

The sociodemographic factors examined included family income, 
maternal education, race, sex of the infant, and household size. 
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These variables did not correlate with infant hospitalization. 
Health care utilization variables studied were source of prenatal 
and well-child care; they did not predict infant hospitalization. 

The diagnoses causing hospitalization were examined to deter- 
mine whether low maternal age increased the likelihood of infant 
hospitalization for specific problems. Infants of adolescents were 
not significantly more likely to be admitted for injuries or infec- 
tious problems than were infants of older mothers. 

Thus, although as a group infants of adolescent mothers are at 
increased risk for hospitalization during the first year of life, there 
were no identifiable sociodemographic or health care utilization 
variables that could accurately predict a high-risk subset of 
infants. Furthermore, the fact that the infants of young mothers 
were no more likely to be admitted for either an infectious or an 
injurious condition would indicate that intensive interventions 
designed for young parents would be unlikely to avert an excess 
number of preventable admissions. 


Prospective Study of Chest Pain in Children 
S. Selbst, R. Ruddy, B. J. Clark, F. Henretig, T. Santulli 


Department of Pediatrics, University of Pennsylvania School 
of Medicine, Philadelphia, and The Children’s Hospital of 
Philadelphia 


Previous studies of childhood chest pain have been retrospective 
or have considered only limited age groups or referred patients. We 
prospectively evaluated all children who presented to our emer- 
gency department with chest pain. Patients with ill-defined chest 
pain had electrocardiograms (ECGs) and echocardiograms per- 
formed. Data from all patients were analyzed. 

Over a one-year period, 407 children were evaluated. The most 
common diagnoses found were idiopathic (21%), musculoskeletal 
(15%), cough (10%), costochondritis (9%), psychogenic (9%), cardiac 
problems (4%), and gastrointestinal disease (4%). The median age 
of the children was 12.5 years, and 55% were female. Chest pain 
was acute (<48 hours’ duration) in 48% of the children and chronic 
(>6 months) in 7%. Thirty percent of patients missed school 
because of pain, and 31% said the pain woke them from sleep. 
Family history included heart disease in 30%. Results of physical 
examination were abnormal in 40%; chest wall tenderness was the 
most common abnormality. Electrocardiograms were obtained in 
47% of patients; 31 of 191 ECGs were abnormal, but only four of 191 
were related to the diagnosis. Echocardiograms were obtained in 
34%; 17 of 139 were abnormal (12 of 139 showed mitral valve 
prolapse). 

From this prospective study, we make the following conclusions. 
Young children are more likely to have cardiorespiratory problems; 
children beyond age 12 years are more likely to have psychogenic 
pain. The description, location of the pain, or patient’s sex is not 
related to the diagnosis. Nonorganic disease is related to family 
history of heart disease, school absence due to pain, or having 
chronic pain (>6 months). Organic disease is related to pain of 
acute onset (<48 hours), abnormal results of physical examination, 
and pain that wakes the child from sleep. Laboratory tests are 
rarely helpful in evaluating children with chest pain. Chest pain in 
children is usually benign. Psychogenic pain and idiopathic pain 
are less common than previously believed. 


Hepatitis B Virus Markers and Antigenemia in 
Adolescents 


D. K. Berger, G. Perez, J. Bistritz, M. Menendez, M. Kelly, 
M. Pincus 


Departments of Pediatrics and Pathology, New York Univer- 
sity Medical Center and Gouverneur Hospital, New York 


The prevalence of hepatitis B virus (HBV) carriers in the general 
US population is 0.1% to 0.5%. Certain groups, which include 
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Asian immigrants, southeast Asian refugees, and people from 
some Caribbean areas, are known to have higher HBV infection 
rates than others. Now that HBV vaccine is readily available, it is 
important to identify groups at risk for HBV infection. Little is 
known about infection and persistent antigenemia (carrier) rates 
among adolescents. 

From January through October 1986, we prospectively evaluated 
263 adolescents attending an inner-city municipal outpatient ado- 
lescent clinic for the presence of HBV markers hepatitis B surface 
antigen (HBsAg) and antibody to HBsAg (anti-HBs). Teenagers 
with acute hepatitis were excluded. Of the 263 patients screened, 
31 (11%) tested positively. The rate for Caribbean Hispanics was 11 
(6%) of 183; for Asians, 19 (48.7%) of 39; and for blacks, one (2.4%) of 
4l. 

Among Hispanics, persistent antigenemia occurred in three 
(1.6%) of 183. The HBV marker rate for Puerto Ricans was 
significantly higher than for Dominican Republicans (P<.05). 
Marker rates were not significantly different for US-born His- 
panics, six (4.8%) of 126, vs foreign-born Hispanics, five (8.8%) of 
57, and for sexually active Hispanics, five (5.9%) of 84, vs non-sex- 
ually active Hispanics, six (6.1%) of 99. 

Among Asians, persistent antigenemia occurred in 11 (28.2%) of 
39. Marker and antigenemia rates were highest in the recent 
immigrants. By US residence of less than one, one to five, six to 
ten, and more than ten years, the HBV marker-to-total Asians 
ratios were 5:6 (83.3%), 10:18 (55.6%), 3:6 (50.0%), and 1:9 (11.1%), 
respectively, and the antigenemia-marker ratios were 4:5 (80%), 
6:10 (60%), 1:3 (33.3%), and 0:1 (0%), respectively. 

Of 32 pregnant teenagers in all groups, five (15.6%) had HBV 
markers, and one (20%) of five was antigenemic. For all teenagers, 
hematuria in patients with markers, four (12.9%) of 31, was 
significantly greater than hematuria in patients without markers, 
eight (3.4%) of 232 (P<.02). 

The prevalence of HBV markers and antigenemia indicates that 
screening is warranted in Hispanic and Asian adolescent popula- 
tions. The greatest at-risk groups are Asians, especially recent 
immigrants, patients with hematuria, and Dominican Republic 
immigrants. 


But Is It a Problem?: Perspectives on Alcohol Use 
Among Late Adolescents 


A. Joffe, S. M. Radius, M. Gall 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


Attempts to understand adolescents’ use of alcohol often focus on 
behaviors, to the exclusion of adolescents’ perceptions of risks 
posed by their acts. To better understand adolescents’ perspec- 
tives on such matters, we evaluated questionnaires that were 
completed within ten days of matriculation by 362 college fresh- 
men. Included in the questionnaire were scenarios describing use 
of different substances in varying amounts. Respondents rated 
behaviors from 1 to 10 (1 indicated acceptable; 5, potential problem; 
and 10, definite problem). Viewed least problematic was drinking 
one beer two to three times per week (x = 2.79); most troublesome 
behaviors were drinking alcohol in the morning to avoid getting 
sick (x=8.68) and going to class drunk (x=8.66). Respondents 
viewed getting drunk one to two times per month as unlikely to bea 
problem (x =3.53); only slightly more concern existed regarding 
getting drunk three to four times per month (x=4.54). No sex 
differences emerged regarding the “problem” nature of reported 
behaviors. 

Adolescents whose parents allowed no alcohol to be present 
when respondents entertained peers perceived five of seven alco- 
hol scenarios as riskier (P<.05) than youths whose parents served 
alcohol or permitted it to be brought by friends. No differences in 
perceived risk emerged between the latter two groups. In terms of 
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self-reported use of alcohol, perceptions of risk consistently and 
significantly decreased—for all scenarios—as alcohol use in- 
creased. Most striking were the differences between youths re- 
porting alcoho! use every weekend or more vs one to two times per 
month or less (P<.01). Of respondents, 9.5% thought that it was 
“OK to drink alcohol to quiet nerves”; 14.4% disagreed that alcohol 
“should be considered a mood-altering drug.” That alcohol use is 
“OK to quiet nerves” was related (P<.0001) to perceptions of risk 
associated with all alcohol scenarios. 

An understanding of adolescents’ perceptions, as noted above, is 
critical to the development of strategies for modifying their use of 
alcohol. 


Assessment of Alcohol and Drug Medical Education in 
Pediatrics 


H. Adger, E. McDonald, C. DeAngelis 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


A recent project was undertaken by the Ambulatory Pediatric 
Association in conjunction with members of the American Acad- 
emy of Pediatrics Task Force on Substance Abuse to assess the 
state of the art of alcohol and substance abuse education in 
pediatrics. The goal was to solicit information from all departments 
of pediatrics in the United States regarding their involvement in 
substance abuse education, use of specific educational materials, 
and utilization of current educational strategies. 

A survey designed to collect general and specific information on 
substance abuse education at the medical student, resident, and 
continuing education levels was mailed to all departments of 
pediatrics in March 1986. Information was obtained from 82% of 
university-based residency programs and 63.5% of residency pro- 
grams overall. The majority of residency programs offered neither 
required (60%) nor elective (64%) instruction in substance abuse. 
The median number of required hours of teaching was four. Of 
programs that offered elective experience, resident participation 
was less than 20%. Twenty-one percent of residency programs had 
a plan for future required teaching on substance abuse; 10% had a 
plan for future elective teaching. At the medical student level, 46% 
of responders offered required educational experiences in sub- 
stance abuse, and 46% offered elective training. Of the existing 
educational experiences at this level, 61% had been incorporated 
into the curriculum for five or more years. 

The major impediments identified at all levels of training were 
curriculum time constraints (66% of residency programs and 86% 
of medical school programs) and the lack of a qualified staff member 
(50%, residency programs; 55%, medical school programs). 
Despite obvious deficiencies, there was an overwhelming endorse- 
ment of the need for active participation in substance abuse 
education. Seventy-two percent of residency programs and 67% of 
medical school programs lacking required instruction commented 
that substance abuse instruction should be incorporated into their 
program and should be required. 

Survey results strongly suggest a willingness to address these 
important issues; however, there remains a serious lack of func- 
tional examples of how and to what extent issues of substance 
abuse education should be addressed. 


Vaginal Introital Diameter: A Diagnostic Aid to Child 
Sexual Abuse 
S. T. White, D. L. Ingram, P. R. Lyna 


Wake Area Health Education Center, Wake Medical Center, 
Raleigh, NC, and Department of Pediatrics, University of 
North Carolina School of Medicine, Chapel Hill 


Lack of overt physical evidence of sexual abuse makes it difficult 
to assess suspected abuse cases. Surreptitious physical findings 
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should be evaluated. Vaginal introital transverse diameter has 
been suggested as a possible aid to the diagnosis of sexual abuse. 
We investigated 242 female children aged 1 to 12 years and 
compared their histories with the vaginal introital diameter of less 
than or equal to 4 mm or greater than 4 mm. 

The children were divided into three groups. Those in group 1 
had a history of sexual abuse and/or gonorrhea (n= 144); those in 
group 2 had no history of sexual abuse but were at risk to be 
sexually abused (n=75); and those in group 3 were controls 
(n=23). Vaginal introital diameter of more than 4 mm was highly 
associated with a history of sexual contact (94%), compared with 
the group with no history of sexual contact (5%) (x*, P<.0001). In 
group 3, no patient had a vaginal opening greater than 4 mm (y’, 
P<.0001). Children with a history of penile-vaginal contact were 
more likely to have had a vaginal introital diameter greater than 
4 mm than were those without this history (x*, P<.00003). Chil- 
dren who complained of vaginal fondling only and had a vaginal 
introital diameter greater than 4mm were more likely to have been 
fondled in association with penetration (46%) than were those 
without penetration (14%) (x*, P<.0008). If the children had more 
than one sexual encounter, the vaginal introital diameter was more 
likely to be greater than 4 mm (,*, P<.0006). 

A vaginal introital diameter greater than 4 mm should cause one 
to be highly suspicious of sexual abuse. The fact that a vaginal 
introital diameter is 4 mm or less does not negate a child’s history of 
sexual abuse, since 53% of children with such a history in our study 
had a vaginal introital diameter less than or equal to 
4mm. 


What Residents Know About Child Abuse: 
A Comparative Study of House Officers’ Knowledge 
and Attitudes 


A. Woolf, L. Taylor, L. Melnicoe, H. Dubowitz, E. DeVos, 
E. Newberger 


Department of Medicine, Children’s Hospital, Boston 


Residency training programs are the appropriate milieu in which 
physicians should receive specialized training in the diagnosis and 
management of child abuse. However, few studies have investi- 
gated how well programs transmit this knowledge to residents. 
The purposes of our study were to assess and compare residents’ 
knowledge in child abuse and their attitudes toward the propriety 
of different forms of childhood discipline. We surveyed 192 resi- 
dents from seven different training programs with questionnaires 
probing their knowledge of child abuse and their attitudes toward 
childhood disciplinary measures. Analysis of variance (ANOVA) 
and contingency tables were used to evaluate the data. Of the 192 
questionnaires, 161 (84%) were satisfactorily completed by resi- 
dents in pediatrics (n= 87), family medicine (n=51), and surgery 
(n= 23). 

Results indicated that residents had a score (mean+SD) of 
66% +10% correct responses on a child abuse knowledge test 
(maximum raw score, 45). Scores were higher for pediatric 
residents (mean+SD, 32.23+4.96) and family medicine resi- 
dents (mean+SD, 31.78+2.56) than for surgeons (mean+SD, 
28.26 + 5.09) (F =4.45, P=.01). Women performed better on the 
examination than men (F = 4.87, P=.02). Scores were not related 
to year of training or to self-report of prior child abuse teaching, 
and they ranged from 55% on epidemiology-related questions to 
75% on diagnosis-related questions. 

Residents’ performance with respect to their aggregate re- 
sponses to 23 different modes of childhood discipline revealed no 
differences among subspecialty groups. However, residents dem- 
onstrated marked ambiguity in their rating of the acceptability of 
specific types of punishment; for example, 7% of pediatric resi- 
dents and five of 23 surgeons in the sample said that they would not 
consider as reportable an incident in which a child was struck with 
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an object that left a bruise. More family medicine residents (20%) 
suggested that spanking a child with a belt might be an acceptable 
form of punishment than did surgery (9%) or pediatric (7%) 
residents (x*=10.03; P=.04). Our findings indicate a need for a 
more systematic approach to residents’ education in childhood 
injuries and, for some values, clarification of their attitudes toward 
various forms of childhood discipline. 


Assessment of Routine Serology in Evaluation of 
Child Sexual Abuse 


T. D. Yeager, W. A. Altemeier 


Department of Pediatrics, Vanderbilt University, Nashville, 
Tenn 


Routine recommendations are to obtain syphilis serology at 
initial evaluation for child sexual abuse (SA), with a repeated 
serologic test at six weeks. During the first six months of 1985, 
three children (aged 27 to 54 months) who underwent serologic 
testing had possible adverse reactions. All ceased talking about 
their abuse immediately following venipuncture. Counseling, ori- 
ented in part to the venipuncture, led to resumed verbalization in 
two of the three children. Because this suggested venipuncture 
may increase psychologic trauma, the necessity of routine serology 
(RPR) was reviewed during the same six months. One or more 
serologic tests for suspected SA were performed in 164 children 
under 17 years of age. Sixty-eight children (41%) were judged at 
risk for syphilis due to history of vaginal or rectal penile penetra- 
tion or oral sex, and 37 of 68 children reported SA within six weeks 
and were therefore at risk for delayed seroconversion. 

The RPR was not repeated in 86% of all 164 children, in 81% of 
those at risk for syphilis, and in 70% of those at risk for delayed 
seroconversion; lack of follow-up was due to “no-show” in 52%, 64%, 
and 81% of those without a repeated RPR, respectively, with the 
remainder due to rescheduling failure. 

Only one child, a 13-year-old girl with condylomata lata, had 
syphilis by specific serology. One other child had a false-positive 
RPR. Review of all serologic findings from 12 months preceding the 
study to nine months following the study revealed two additional 
cases of SA with asymptomatic syphilis. Both were adolescent girls 
presenting immediately after rape. 

Universal RPR at initial and six-week visits for SA evaluation 
may not be optimal because (1) young children at low risk for 
syphilis may have adverse effects from venipuncture at initial 
examination (and refuse to testify) and (2) follow-up was poor in our 
population at all ages and degrees of risk. Individualization, as by 
eliminating or delaying RPR until the six-week follow-up for 
younger children not at risk for syphilis and freer use of anti- 
microbial prophylaxis for children at risk for syphilis, may be more 
appropriate. 


BEHAVIOR AND DEVELOPMENT 


Reactions of Preschoolers to the Birth of a Premature 
Sibling 


L. A. Waldman, J. Berkowitz, P. L. McCarthy 


Department of Pediatrics, Yale University School of Medi- 
cine, New Haven, Conn 


Little is known about the impact of a premature birth on the 
other children in a family. We examined and compared two groups 
of preschoolers’ reactions to the birth of a new sibling: those with a 
premature sibling and those with a full-term sibling. The pre- 
mature group (PG) consisted of 14 families with a premature 
newborn (=1800 g) and a next child of 2 to 5% years of age. Nine 
families of well, full-term newborns (FTG) were matched to PG 
families for preschooler’s age, gender, birth order, and infant’s 
gender. The PG children were seen soon after the birth, at 
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discharge (DC), and at 2 months after DC; the FTG children were 
seen at the birth and two months after DC. At all points, 
preschoolers behavior was assessed using the Richman-Graham 
Behavior Screening Questionnaire (BSQ) and global parental 
behavior change ratings. At two months after DC, each 
preschooler participated in a diagnostic play session, which di- 
rectly assessed positive or negative feelings about the infant. 

The PG preschoolers’ behavior worsened significantly during the 
infant’s hospitalization; mean BSQ score increased from 7.5 to 9.4 
(P<.05) At DC, 57% of PG parents rated their behavior as 
“worse.” Two months later, however, behavior was close to base- 
line, and only 33% of parents rated their behavior as “worse” than 
before the birth. At two months after DC, comparing the matched 
PG and FTG preschoolers revealed no significant difference in BSQ 
or play session scores, although many children in both groups 
expressed predominant negativity (42% of PG vs 56% of FTG). 
Parents in both groups were unprepared for the behavior problems 
and negative feelings exhibited by their preschoolers; only 24% had 
received relevant anticipatory guidance from their pediatricians. 

We conclude that hospitalization is the more stressful period for 
preschoolers with a premature sibling. Additionally, many children 
presented with new siblings, whether full-term or premature, may 
have significantly negative reactions, reactions for which pediatri- 
cians should be more adequately preparing parents. 


Computerized Cry Analysis: Differences in Cries 
Between Seriously Ill Infants and Well or Mildly Ill 
Infants 


H. C. Bauchner, M. J. Corwin, S. D. Sznajderman, S. E. 
Baldwin, H. L. Golub, P. L. McCarthy 


Departments of Pediatrics, Boston University School of 
Medicine, and Yale University School of Medicine, New 
Haven, Conn 


The infant cry is a complex behavior that both clinically and 
experimentally has been shown to be a marker for central nervous 
system insult. We hypothesized that computerized acoustic analy- 
sis could distinguish the cries of seriously ill infants from cries of 
infants who are well or only mildly ill. 

One cry from each of the 34 infants ranging in age from 10 to 291 
days (mean, 67 days) was recorded shortly after diagnosis of 
serious illness (aseptic meningitis, 23 cases; bacterial meningitis, 
four cases; septicemia, three cases; and other, four cases). These 
cries were compared with those of 50 infants followed up from birth 
tol year of age. These 50 infants had 177 cries recorded at well-child 
visits (longitudinal normative data) and 48 cries recorded when 
they were mildly ill (mean age, 154 days; range, 16 to 330 days). All 
infants were born at term, appropriate for gestational age, with no 
perinatal complications. 

Cries were analyzed utilizing a computer-aided signal processing 
system that performed spectral analysis on consecutive 25-ms 
blocks and determined the average fundamental frequency (f0) and 
first format (F1) during the first cry utterance longer than 0.5 s. 
These parameters were chosen because previous work has shown 
that this analysis is capable of distinguishing compromised new- 
borns. 

Using two-way analysis of variance (ANOVA) to adjust for 
significant developmental changes (as calculated from the longitu- 
dinal normative data), the f0 of the cries of infants with serious 
illness was significantly different from that of infants who were 
well or mildly ill (F = 5.58, P = .004). The unadjusted f0 of the cries 
of infants with serious illness was 387 cycles/s, compared with an f0 
of 426 cycles/s for infants who were mildly ill and 440 cycles/s for 
infants who were well. Analysis of the F1 data demonstrated no 
significant differences. 

In summary, there are quantitative differences between the 
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cries of seriously ill infants compared with those of infants who are 
well or mildly ill. Since f0 is the major determinant of pitch, our 
results suggest that seriously ill infants have lower-pitched cries 
than infants who are well or mildly ill. Additional studies are 
needed to assess the predictive value of this test to detect 
significant illness in a clinical setting. 


Prospective Evaluation of Weight Gain in Organic vs 
Nonorganic Failure to Thrive 


W. Bithoney, J. McJunkin, J. Michalek, J. Snyder, H. Egan, 
T. Rabe, M. Leffel, A. Munier 


Department of Pediatrics, Harvard Medical School and 
Children’s Hospital, Boston 


Failure to thrive (FTT) is categorized as organic (OF TT) or 
nonorganic (NFTT). Traditionally, it has been taught that children 
with OF TT are unable to grow well despite adequate care (calories, 
nurturance, and medical supervision) while children with NFTT 
will grow well when given adequate care. We undertook this study 
to determine whether children with NFTT or OF TT could grow at 
similar rates when treated by a specialized multidisciplinary team 
that provided concrete individualized therapies, including psycho- 
social support, medical care, and hypercaloric diets. 

Of 70 children consecutively enrolled on referral to our outpa- 
tient FTT consultative clinic, 53 had NFTT and 17 had OFTT. 
Growth outcomes were analyzed using growth quotient analysis. 
Growth at a rate parelleling the growth curve produces a growth 
quotient (GQ) equal to 1; growth two times as rapid as expected 
gives a GQ equal to 2. Children in both groups grew extremely well. 
For the NFTT group, GQ (mean+SD) equaled 1.80+0.59 and for 
OFTT GQ equaled 1.75 + 0.37 (P =.59). Children with OF TT grew 
just as well as those with NF TT when given adequate calories for 
catch-up growth, as determined by the Washington-Petersen 
formula. 

Our results challenge the traditional teaching that OF TT can be 
distinguished from NFTT by weight gain alone. The data also 
suggest that a multidisciplinary team consisting of a pediatrician, 
child psychiatrist, nutritionist, nurse clinician, and social worker 
may be especially successful in managing children with FTT. 


Neurodevelopmental Testing and Questionnaires to 
Predict Kindergarten Outcome 


J. B. Chessare, D. Zinna, C. Liebich, M. Weaver 
Department of Pediatrics, Medical College of Ohio, Toledo 


The identification before school entrance of children at risk for 
learning problems is a goal of medical and educational profession- 
als. Our study was undertaken to determine whether the Pediatric 
Examination of Educational Readiness (PEER) and a question- 
naire completed by parents (ANSER system) could predict kinder- 
garten outcome. Before school entrance, 44 children were adminis- 
tered the PEER while a parent completed a questionnaire of 
medical, developmental, and family historical information. The 
data collected were not shared with school personnel. Educational 
outcome was measured using the raw reading score of the Metro- 
politan Readiness Test, administered in the spring of the kinder- 
garten year, and pass/retain special education placement deci- 
sions. 

A multiple regression model, using the raw reading score as the 
dependent variable, was first examined to eliminate nonpredictive 
variables from further analysis. An overall score on the PEER and 
three variables from the ANSER questionniare (overactivity, 
father’s educational level, and father’s history of reading difficul- 
ties) demonstrated sufficiently high loadings and were retained. A 
multivariate analysis of variance (ANOVA) was next performed to 
test for differences between the high-low reading and pass/retain 
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special education groups on the four variables selected previously. 
Significant differences were demonstrated between the high-low 
groups (P<.0001). As a follow-up to the multivariate analysis, 
stepwise discriminant function analyses were performed to clas- 
sify children according to reading score and school success; prior 
probabilities were based on those observed within the sample. Of 
the four variables entered into each of the classifying functions, 
only the PEER score was retained in the classification function. 
The function for classifying into high-low reading score demon- 
strated a 91% success rate, while that for pass/retain special 
education was correct 98% of the time. ) 

In this cohort of children, the PEER was able to predict the 
kindergarten outcome with reasonable accuracy. The ANSER 
questionnaire completed by parents did not significantly add to its 
discrimination. The use of the PEER may allow early identification 
of children at risk for school dysfunction to maximize their achieve- 
ment. 


Functional Health Status of Children Cured of Cancer 
A. L. Olson, W. E. Boyle, M. E. White 


Department of Maternal and Child Health, Dartmouth Medi- 
cal School, Hanover, NH 


What are the functional health sequelae for survivors of child- 
hood cancer? This controlled study assesses overall function from 
the perspectives of child, parent, and teacher. Eleven rural chil- 
dren, aged 6 to 15 years, in remission and not receiving treatment 
of cancer for at least one year were compared with 22 age- and sex- 
matched controls selected at random from their classrooms. Func- 
tional status, social and emotional competence, and daily living 
skills were extensively assessed with a battery of nine well-normed 
questionnaires: Piers-Harris Self-concept Scale, Children’s Health 
Locus of Control, Revised Vineland Social Maturity and Adaptive 
Behavior, Moos Family Environment, Forsyth Vulnerability, 
Stein’s Functional Health Status, Child Adolescent Adjustment 
Seale (formerly Pars II), Achenbach Child Behavior Check- 
list-Parent and Teacher versions, and Health Resources Inven- 
tory. Results were analyzed by Student’s t test. 

Survivors of cancer and controls did not differ in socialization and 
self-concept. Survivors were more likely to perceive “powerful 
others” as controlling their health (P = .03) and had worse commu- 
nication skills (P=.01), poorer daily living skills (P = .028), and a 
moderate increase in behavior problems (P=.05). Similar to 
children with chronic illnesses, they had poor social competence 
scores (P = .07; 95% confidence interval, 6.28 to 39.28). They had a 
surprising number of strengths but, overall, showed less social 
maturity and competence. 

We now have a standardized means for pediatricians to compare 
the overall functional status of survivors of cancer to their peers. 
For total cure to be a reality, we must assess and assist in these 
areas. 


The San Diego Family Health Project: One-Year 
Results 


P. R. Nader, J. F. Sallis, T. L. Patterson, J. W. Rupp, C. J. 
Atkins, W. A. Vega, M. J. Buono, K. Senn, |. Abramson, B. E. 
Roppe 


Department of Pediatrics, University of California, San 
Diego, School of Medicine, La Jolla, Calif 


Because health-related dietary and exercise habits develop 
early, it is useful to study ways of promoting healthful habits in 
children. The purpose of our study was to test the effectiveness of a 
family-based health behavior change program in two ethnic 
groups. The behavioral goals were to decrease intake of fat and 
sodium and to increase physical activity. 
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Ninety-five Anglo-American families and 111 Mexican-American 
families (total of 623 participants) were recruited from the fifth and 
sixth grades of 12 elementary schools. The mean age of children 
was 12 years, and the mean age of their parents was 36 years. Diet 
was assessed by a three-day record, which was scored for salt and 
fat intake. Physical activity was assessed by a standardized seven- 
day recall. 

Half of the families were randomly assigned to receive an 18- 
session, one-year behavioral intervention, and half of the families 
were in a measurement-only condition. Each intervention session 
included an exercise and snack-tasting segment. Adults and chil- 
dren also learned methods for initiating and monitoring changes in 
diet and exercise habits. Goal-setting, family support, and self- 
rewards were used to facilitate behavior change. 

At the one-year follow-up, health behavior was remeasured in 
92% of the families. Both Mexican-American and Anglo-American 
children in the intervention group made significantly greater 
increases in knowledge than control children, as did Mexican- 
American parents. After one year, Anglo-American children and 
parents in the intervention group decreased fat intake by about 
25%; this difference was significant only for parents. While Mex- 
ican-American children and parents in the intervention group 
decreased fat intake about 18%, there were no significant group 
differences. Children and parents in both ethnic groups who 
received intervention decreased salt intake approximately 20% 
over one year, but group differences did not reach statistical 
significance. Mexican-American parents in the intervention group 
scored significantly higher than controls in moderate physical 
activity. 

A family-based health promotion program produced moderate 
dietary changes, which were sustained for one year. 


Evaluation of Inner-city Boys Referred by Their 
Teachers for Symptoms of Hyperactivity 


G. B. Landman, R. O. Carpenter, E. Cohen-Rosenthal 


Division of Developmental/Behavioral Pediatrics, The Johns 
Hopkins Hospital, Baltimore 


An extensive evaluation of inner-city boys thought to be hyperac- 
tive by their teachers was conducted. Teachers from two Baltimore 
inner-city schools were asked, through in-service lectures, to refer 
boys from their classes who they thought might benefit from 
pharmacologic treatment. 

A developmental pediatrician and psychoeducational specialist 
collected the following information on 39 boys: neurodevelopmental 
assessments; measures of education and intelligence; parent and 
teacher checklists quantifying children’s negative, positive, atten- 
tion deficit disorder (ADD), and depressive behavior; and quan- 
titative measures of teacher and child’s perceptions of the child’s 
classroom functioning in physical, social, and cognitive areas. A 
diagnosis of ADD with hyperactivity (ADDh) was made if criteria 
of the Diagnostic and Statistical Manual of Mental Disorders, ed3 
(DSM-III), were met in at least two of three environments (school, 
home, and testing). Only 15 boys (38%) met the criteria. Compari- 
son of boys with and without ADDh found that age (mean+SD, 
95+11.7 vs 107+9.5 months, P=.007) and IQ (mean+SD, 
103.3+9.3 vs 94.7+9.1; P=.001) separated groups. Boys with- 
out ADDh were further behind in reading (,’=7.2; 
P=.02), required more special education help (x*=8.7; P=.08), 
and were referred for psychologic counseling more frequently 
(x*=3.1; P =.07) than their peers with ADDh. There was a trend 
for boys with ADDh to develop problems earlier in school (x* = 2.5; 
P=.11), Parent questionnaires rated boys without ADDh as having 
more depressive (P=.006) and negative behaviors (P=.035) at 
home. 

Results indicate that inner-city boys referred by their teachers 
who did not meet DSM-III criteria in more than the school setting 
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vere older and less intelligent, experienced problems earlier in 
chool, were further behind in reading, required more special 
ducation and counseling, and were perceived as more depressed 
nd negative by parents than were peers who met DSM-III 
riteria. Physicians who care for inner-city children cannot rely on 
eacher referral for a diagnosis of ADDh. Evaluations must look for 
inderlying problems that masquerade as ADDh, particularly if 
‘consistent DSM-III behavior is not obtained from a careful paren- 
al history. 


Siblings of Patients With Cancer: Effect of a 
Specialized Summer Camp Experience on Knowledge 
About Disease 


>. J. Sahler, P. J. Carpenter 


Yepartment of Pediatrics and Cancer Center, University of 
Rochester Medical Center, and Strong Memorial Hospital, 
Rochester, NY 


Informing children about procedures and therapies that their 
sibling with cancer undergoes is a major concern of health pro- 
riders. We tested the hypothesis that a hands-on, hour-long 
nedical information session given to small groups of siblings of 
similar age by oncology personnel would increase knowledge. 

Subjects were participants at a five-day residential camp for 
siblings (sponsored by Camp Good Days and Special Times Inc, 
Rochester, NY), which provides cognitive-psychosocial programs 
as well as recreation. Of 140 eligible campers, 93% completed 
questionnaires about their brother or sister's disease and treat- 
ment. Open-ended questions focused on (1) defining procedures 
and therapies (identification) and (2) describing why a patient 
might require certain procedures and therapies (instrumental 
understanding). Surveys were conducted two weeks before and 
three months after camp. Precamp and postcamp data were 
obtained for 99 children (71%). 

Responses were scored by independent raters according to a 
schema developed by pediatric oncology professionals; the inter- 
rater reliability was 85%. Answers to each question were con- 
verted to percentages, and analysis was done using the x” method, 
as shown below. 


Average % Correct or 
Partially Correct Responses 





Identification Instrumental 
ee er 
Average Age Pre- Post- Pre- Post- 
Group (Range), y camp camp P camp camp P 
Younger 
Return 
camper 
New 
camper 
Older 
Return 
camper 13.9 (12-17) 84 SS sin PO 80 
New 
camper 14.1 (12-17) 69 84 <.05 67 80 <.05 


Knowledge was dependent on age (r= .32) but not on time since 
the sibling’s diagnosis (r=.03). Receptivity to information is 
variable, and instruction should reflect the needs of specific sibling 
populations. The learning of young siblings in unfamiliar settings 
may be inhibited by anxiety or other factors. Older siblings may 
plateau after one or two learning sessions and might benefit from 
different instructional programs, which focus on other aspects of 
the disease. 


9.6 (6-11) 57 70 <.05 55 82 <.02 


8.6 (6-11) 52 wy sée 08 57 


This work was supported in part by grant JFA125 from the American 
Cancer Society, New York, and grant 85103785 from the W. T. Grant 
Foundation, New York. 
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Correction for Prematurity: How Much, How Long? 
J. E. Mauk, R. Y. Ting 


Department of Child Development and Rehabilitation, The 
Children’s Hospital of Philadelphia, and Children’s Seashore 
House, Philadelphia 


Most clinicians routinely correct chronological age 100% for 
degree of prematurity until 24 months. Using this method, we 
observed a decline in developmental quotients (DQs) in our pa- 
tients. We attempted to determine the amount and duration of 
correction that will give the most stable DQs consecutively. 

Thirty-one inborn premature infants (birth weight, 500 to 1500g; 
and gestational age, 24 to 34 weeks) had two or more Revised 
Gesell Developmental Schedules administered. Adaptive and lan- 
guage behavior scores were tabulated using 50%, 100%, and no 
correction. Corrections were used until 12, 18, or 24 months. Mean 
percent change between earlier corrected scores and the later 
uncorrected scores were compared. 

If 100% correction is used until 24 months, the language behavior 
DQs decline 17.9%. With 50% correction, language scores changed 
— 4.3% (P<.001). The least mean change in language DQ over time 
was obtained when 50% correction was used until 24 months (mean 
change, + 1.92%, different from 100% at P<.001). The 50% correc- 
tion factor gave scores significantly closer to the uncorrected later 
scores whether correction was used until 12, 18, or 24 months. 
These findings were confirmed when reanalyzed with linear re- 
gression. 

Statistically and clinically, our data suggest that 100% correction 
for prematurity until 24 months is an “overcorrection”; 50% 
correction to 18 or 24 months correlates more closely with later 
outcome. 


Effectiveness of a Reminder Device in Improving 
Compliance in the Ambulatory Patient 


R. E. Schmidt, P. Chaney 


Good Samaritan Hospital; Department of Pediatrics, Univer- 
sity of Cincinnati School of Medicine; and Children’s Hospital 
Medical Center, Cincinnati 


The successful treatment of an illness for which a drug has been 
developed and properly prescribed will fail if the patient does not 
take the medication properly. Alarming rates of patients’ non- 
compliance in taking a prescribed drug have been reported in the 
literature. Numerous studies have looked at the multiplicity of 
variables that affect patient compliance, but few studies deal with 
methods to improve compliance. Our study evaluated the effec- 
tiveness of using a simple reminder device to improve compliance in 
children receiving short-term antimicrobial therapy for otitis 
media. 

Forty children were randomly assigned to one of two groups. 
Twenty patients in the control group were given a prescription 
calling for a standard medicine bottle with a standard label. A 
standardized measuring device and directions for its use was given 
to the patient along with the prescription. One of the investigators 
told the parent that someone would visit the home on the eighth or 
ninth day of treatment to evaluate the child’s progress. Twenty 
patients in the study group were managed in the same manner but, 
in addition, were given a calender printed with the days of therapy 
and dosage times. They were asked to stick the calendar to the 
refrigerator and mark off the times the drug was given. During the 
home visits, a questionnaire containing questions about the child's 
illness and satisfaction with the measuring device was completed. 
During the interview, one of the investigators measured the 
medication remaining in the bottle with a standard beaker. The 
mean compliance was 91% in the study group and 71% in the control 
group. 

This study has shown that the use of a calendar reminder device 


Abstracts 373 





. 


affixed to the family refrigerator door will improve parents’ 
compliance in administering an antibiotic to their child with otitis 
media. This type of reminder device should improve patient care 
and better utilize medical dollars. 


Early Identification of Developmental Disabilities: 
Findings From a Study of Five Special Education 
Programs 


J. S. Palfrey, J. D. Singer, D. K. Walker, J. A. Butler 
Department of Medicine, Children’s Hospital, Boston 


As part of a study of the special education programs of five large 
urban school systems, parent interview data on 1726 children were 
analyzed to determine how early the children’s problems were 
identified and to what extent the medical system was involved in 
the diagnostic process. The children’s problems included speech 
impairment, learning disorders, and physical and health disabili- 
ties. Overall, 4.5% of the children’s problems were identified at 
birth and only 28.7% before the age of 5 years. The variation of age 
at identification depended on the condition; for Down’s syndrome 
and cerebral palsy, the variability was about one year, whereas it 
was seven years for mental retardation. 

While physicians were most likely to identify less common, more 
severe handicaps, they also identified from 15% to 35% of the 
children with learning disabilities, speech impairments, emotional 
disorders, hyperactivity, and other developmental concerns. The 
type, severity, and complexity of the child’s condition were signifi- 
cant predictors of physician identification. There were no racial, 
socioeconomic, or site biases associated with whether a physician 
was first to identify developmental disabilities. 

Age at identification was predicted by the complexity of the 
child’s problem, the association with other health and develop- 
mental concerns, and whether a physician was involved in the 
diagnosis. In addition, socioeconomic indicators were important 
determinants of age at identification, with as much as a two-year 
discrepancy in the age at identification between children of highly 
and poorly educated mothers. 

In the absence of clear designation of responsibility for early 
identification, much terrain remains to be charted by medical 
practitioners and the schools. A better systematic sharing of 
responsibility for the early identification of developmentally dis- 
abling conditions is needed. 


Somatic Complaints and Social Functioning 
in Inner-city Boys 


G. B. Landman, R. O. Carpenter 


Division of Developmental/Behavioral Pediatrics, The Johns 
Hopkins Hospital, Baltimore 


Thirty-three inner-city black boys ranging in age from 80 to 180 
months (mean+SD, 102+12.8 months) with a mean IQ+SD of 
98+10 (range, 80 to 116) were referred for evaluation by their 
schools because of teachers’ concerns about “hyperactivity.” Each 
boy was seen at his school by a developmental pediatrician and 
psychoeducational specialist. Extensive educational, neurodevel- 
opmental, intelligence, and behavioral assessments were com- 
pleted. Parent questionnaires quantitated aspects of each child’s 
physical and emotional well-being, while teacher questionnaires 
quantified the child’s classroom behavioral and emotional function- 
ing. Teachers and children completed forms quantifying children’s 
physical, academic, and social competence. Somatic complaints, 
including problems going to sleep, poor appetite, bed-wetting, and 
chronic pain, were compared with various assessments of neu- 
rodevelopmental, educational, and behavioral functioning. 

Significant correlations were found between the number of 
somatic complaints and parents’ measures of bad behavior (r= .35, 
P=.048), depression (r= .42, P=.015), and hyperactivity (r= .36, 
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P =.038). Similarly, school checklists measuring depression were 
significantly correlated with parental reports of sleep or appetite 
problems (r= .51, P = .003) as well as with disorders of elimination 
(constipation and bed-wetting) (r=.38, P = .03). Teachers’ percep- 
tions of less physically able boys correlated significantly with the 
number of somatic complaints (r=.49, P=.01). Boys with more 
somatic complaints demonstrated more impairment on tasks in- 
volving linguistic comprehension (r= .33, P =.05). 

Results indicated that inner-city boys with frequent somatic 
complaints were viewed as more depressed by parents and schools 
than were their peers. These boys had impaired linguistic compre- 
hension and displayed more bad and hyperactive behaviors at home 
than boys with less somatic dysfunction. Pediatricians who evalu- 
ate inner-city boys for somatic complaints should be aware that the 
complaints may be a marker for significant difficulty in functioning 
in school and at home. 


CLINICAL ISSUES 


Efficacy and Safety of Two Oral Solutions as 
Maintenance Therapy for Acute Diarrhea: A Double- 
blind, Randomized, Multicenter Trial 


A. K. C. Leung, L. Geoffroy, P. G. Taylor, P. Darling 


Departments of Pediatrics, Alberta Children’s Hospital, Uni- 
versity of Calgary; Hôpital Ste-Justine, University of 
Montreal; Misericordia Hospital, University of Edmonton, 
Alberta; and Abbott/Ross Laboratories, Montreal 


Current recommendations for oral fluid therapy in a developed 
country include the use of two oral solutions, one intended for 
rehydration (ORS), the other intended for maintenance of hydra- 
tion (OMS). There is concern that the inappropriate use of these 
solutions may lead to fluid and electrolyte imbalance. For instance, 
hypernatremia may result from the use of a higher-sodium-contain- 
ing ORS as maintenance fluid therapy in infants with acute 
diarrhea and less than 5% dehydration. To assess the safety and 
efficacy of available ORS and OMS, 52 infants (aged 3 to 24 months) 
with acute diarrhea and less than 5% dehydration were randomized 
in a double-blind fashion to receive either ORS or OMS, which 
differed only in sodium concentration (75 vs 45 mEq/L [75 vs 
45 mmol/L], respectively). 

There was no significant difference in volume of fluid (mean+ 
SD) ingested ad libitum between the ORS (171+ 13.3 mL/kg/d) and 
OMS (160.6 + 11.8 mL/kg/d) groups. The mean serum sodium levels 
of the two groups did not differ significantly (P>.05) from each 
other at admission or at the end of 24 hours of oral fluid therapy. 
There was, however, a significant rise in serum sodium concentra- 
tion (+2.1+0.5 mEq/L [+2.1+0.5 mmol/L], P<.001) within the 
ORS group, which was not significantly apparent in the OMS group 
(+ 0.83+0.6 mEq/L [+0.83+0.6 mmol/L], P=.2) and which may 
not be of clinical relevance. There was no incidence of hyper- 
natremia. All patients remained well hydrated. 

These data suggest that an oral solution containing 75 mEq/L 
(75 mmol/L) of sodium recommended for rehydration is as safe and 
effective as a maintenance solution when used in infants and 
children over 3 months of age with acute diarrhea. 


Early vs Late Refeeding in Acute Infantile Diarrhea 


E. Gazala, S. Weitzman, Z. Weizman, J. Gross, J. E. 
Bearman, R. Gorodischer 


Division of Pediatrics and Epidemiology and Health Serv- 
ices Evaluation Unit, Soroka Medical Center, Faculty of 
Health Sciences, Ben-Gurion University of the Negev, Beer- 
Sheva, Israel 


A randomized clinical trial was performed to compare early 
(six hours) vs late (24 hours) refeeding in acute infantile diarrhea 
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vith mild dehydration. Ninety ambulatory infants were enrolled in 
he study. Following an initial oral rehydration period (World 
dealth Organization formula), refeeding was introduced using a 
liet based on either breast milk or cow milk. Early (n= 58) and late 
n=87) refeeding groups were similar in terms of ethnic origin, 
socioeconomic level, relevant past history, nutritional and clinical 
state, and stool pathogens. Infants were assessed on initial visit, at 
24 and 48 hours, and at seven and 14 days thereafter for evaluation 
of weight, hydration state, stool frequency, and need of hospitaliza- 
‘ion. 

No significant differences in the above parameters were ob- 
served between groups throughout the study. Different patterns of 
refeeding (breast milk- vs cow milk-based diet) in both groups 
showed no significant differences in the features studied. 

Since short-term clinical outcome following early refeeding is 
not different from late refeeding, we suggest that early refeeding 
should be preferred, particularly in developing populations, to 
minimize adverse nutritional effects of prolonged fasting during 
recurrent bouts of gastroenteritis. 


Postpartum Lactation Counseling for Low-income 
Women 


L. K. Grossman, C. Harter, A. Kay 


Department of Pediatrics, The Ohio State University College 
of Medicine, Columbus 


Breast-feeding is well recognized as the best source of infant 
nutrition. Lactation counseling has been found useful in assisting 
high-income women to nurse successfully. If we are to approach the 
surgeon general's goal of 35% of American infants breast-feeding at 
6 months of age, the same increases recently seen among affluent 
women must be duplicated among lower socioeconomic groups in 
this country. 

Seventy-six low-income women (defined as financially eligible for 
Special Supplemental Food Program for Women, Infants, and 
Children [WIC supplements]) who had received prenatal care at an 
urban obstetric clinic and stated an intention to breast-feed at 
delivery were prospectively enrolled. Following informed consent, 
each was randomized into intervention (Int) and comparison (Com) 
groups. Both groups received routine assistance with breast- 
feeding by the postpartum nursing staff, but Int subjects received 
additional intensive one-on-one lactation counseling at bedside and 
were contacted by telephone at postpartum days 2, 4, and 7 to 10 
and at three and six weeks post partum for more counseling and 
support and to determine when weaning occurred. A 24-hour 
“helpline” for telephone assistance with breast-feeding problems 
was made available to Int women, but Com subjects received no 
special teaching or telephone assistance from lactation counselors. 
They were contacted at six weeks to determine if weaning had 
occurred. Both groups were contacted again at two and three 
months post partum if still breast-feeding at six weeks. 

There was no statistical difference in the percentage nursing at 
six weeks (Int, 73%; Com, 77%), two months (Int, 59%; Com, 60%), 
or three months (Int, 25%; Com, 35%) between groups. 

This study failed to demonstrate that postpartum lactation 
counseling increases the percentage of low-income women who 
continue to breast-feed their infants following hospital discharge. 


Does Breast-feeding Help Prevent Atopic Disease?: 
Biology, Methods, and a Golden Jubilee of 
Controversy 


M. S. Kramer 


Departments of Pediatrics and Epidemiology and Bio- 
statistics, McGill University Faculty of Medicine, Montreal 


It is now exactly 50 years since Grulee and Sanford (J Pediatr 
1936;9:223-225) first reported that breast-feeding (BF) protects 
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against infantile eczema. Since that time, numerous studies have 2 


appeared concerning infant feeding effects on the development of 
atopic diseases, and mixed results have led to continuing unre- 
solved controversy. To help shed some light on this controversy, 12 
a priori standards were developed pertaining to both biologic and 
methodologic aspects of exposure, outcome, and statistical analy- 
sis (four standards each). Exposure criteria concerned nonreliance 
on prolonged maternal recall and blind ascertainment of infant 
feeding history and on sufficient duration (=2 months) and ex- 
clusivity of BF. Outcome standards included strict diagnostic 
criteria for each atopic condition, blind ascertainment, and consid- 
eration of severity and age at onset. Statistical standards com- 
prised control for confounding variables, examination of dose- 
response, effect modification by family atopic history, and ade- 
quate statistical power (90% probability of detecting a 50% risk 
reduction). 

Among six of 18 published studies showing a significant protec- 
tive effect of BF against atopic eczema, none had both strict 
diagnostic criteria and blind ascertainment of outcome, but only 
one of 12 with negative findings adequately considered BF duration 
and exclusivity, effect modification by family history, and statis- 
tical power. A similar pattern with respect to these “key” stan- 
dards emerged from published studies on asthma (zero of five 
studies with positive findings; two of six with negative findings) 
and allergic rhinitis (zero of one study with positive findings; two of 
six with negative findings). 

Thus, the evidence that BF helps prevent atopic disease is weak. 
Studies reporting a protective effect have not used objective and 
unbiased ascertainment of outcome. On the other hand, few 
studies with negative findings have ensured that BF was of 
sufficient duration and exclusivity to have a protective effect and 
have also included infants from atopic families in sufficient num- 
bers to confidently exclude a prophylactic benefit. To avoid another 
50 years of unresolved controversy, future clinical and epi- 
demiologic studies should improve both the biologic and meth- 
odologie aspects of their design and analysis. 


Head Shape and Middle Ear Effusion in Children 
G. Worley, T. E. Frothingham, R. S. Sturner, J. A. Green 


Department of Pediatrics, Duke University Medical Center, 
Durham, NC 


Over 60 years ago, Pautow (Z Hals-Nasen-Ohren 1925;11:467- 
477) described a relationship between the morphologic pattern of 
eustachian tube anatomy and the type of head shape. A dolicho- 
cephalic head is long and narrow, a brachycephalic head is broad 
and round, and a mesocephalic head is intermediate in shape. He 
hypothesized that the patterns of eustachian tube anatomy found 
in dolichocephalic and brachycephalic persons would predispose to 
middle ear effusion. 

To determine if there is an association between head shape and 
prevalence of middle ear effusion, we studied 203 children who 
were 4 or 5 years old. The children had bilateral tympanometry. 
Maximum head length and head breadth were measured using 
standard anthropometric spreading calipers. Head measurements 
were made by an investigator unaware of the tympanometric 
results and vice versa. The cephalic index (CI) was calculated for 
each child in the same manner as done by Pautow: 


_ Head Width 


= x 100 
Head Length 


Children with a CI greater than 1 SD from the mean were classified 
as brachycephalic, those with a CI less than 1 SD as dolichocephalic, 
and the remainder as mesocephalic. 

Brachycephalie children had a significantly greater prevalence 
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(39%) of a flat (type B, or EFF) tympanogram, indicative of an 
effusion, than did mesocephalic children (19%; P<.05). More dolicho- 
cephalic children had an effusion (29%) than did mesocephalic 
children (19%), but the difference was not significant. Neither race 
nor sex affected the relationship between brachycephaly and 
middle ear effusion. These data suggest that brachycephaly is a 
physical finding associated with a flat tympanogram and, there- 
fore, middle ear effusion in preschool children. 


Cost-effectiveness of Amoxicillin vs Cefaclor Therapy 
for Otitis Media: A Decision Analysis Approach 


S. A. Troy, J. C. Weiss 


Department of Pediatrics, Jefferson Medical College and 
University Hospital, Philadelphia 


Amoxicillin is generally the drug of choice for children with otitis 
media. When treatment failure occurs, the child needs an addi- 
tional office visit as well as therapy with a second antibiotic. 
Because of the high costs incurred with two courses of therapy, the 
initial use of a more expensive drug that has a lower failure rate 
than amoxicillin may actually be more cost-effective, especially if 
the parent loses income when repeatedly bringing the child to the 
physician. 

Decision analysis is a technique used to logically and quan- 
titatively assist in making decisions and is especially applicable to 
cost-reélated areas. Using this technique, we considered antibiotic 
costs at our hospital apothecary, our office visit charges, parental 
work time lost, and treatment success rates to compare the 
average expense associated with starting treatment with cefaclor 
vs using amoxicillin as the drug of first choice. Even with a 
difference in treatment success rates of 20% (amoxicillin, 65%; 
cefaclor, 85%), a parent would have to be earning over $11.20 per 
hour to make cefaclor the drug of choice. For mothers earning the 
national women’s average hourly wage of approximately $7 per 
hour, the difference in treatment failure rates would have to be 
greater than 24% to make cefaclor more cost-effective than amox- 
icillin. Therefore, unless treatment failure rates, antibiotic costs, 
or office visit charges change significantly, we will continue to use 
amoxicillin as the more cost-effective antibiotic of first choice for 
most children with otitis media. 


Shwachman Scale, Component Indexes, and the 
Mismeasure of Functional Status in Cystic Fibrosis 


S. M. Horwitz, T. F. Dolan, J. N. Katz, E. D. Shapiro, 
R. |. Horwitz 


Departments of Epidemiology, Pediatrics, and Medicine, 
Yale University School of Medicine, New Haven, Conn 


Management and research regarding the course of cystic fibrosis 
(CF) has often relied on a global score, the Shwachman Scale, to 
assess patients’ functioning. The Shwachman Scale consists of four 
subscales, including activity, nutrition, chest roentgenogram, and 
physical examination. Little is known about the progression of 
these indexes over the course of the disease or whether the overall 
Shwachman Scale accurately reflects changes within these sub- 
scales. We addressed these issues in an inception cohort of 89 
children with CF enrolled at the Yale Cystic Fibrosis Clinic 
between the 1966 and 1978. Data on clinical status at baseline and at 
five-year follow-up were obtained from the office records of one of 
us (T.F.D.) and from medical records and chest roentgenograms. 
The patients’ five-year follow-up status was assessed using the 
overall Shwachman Scale and each of the four subscales. The 
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outcome was judged stable if status at five years was improved or 
unchanged and was considered to be deteriorating if status wors- 
ened. 

Of the 89 patients, 45 were male, and median age at entry was 13 
months. When five-year clinical status was measured using the 
overall Schwachman Scale, 26% of children were rated as deterio- 
rated, compared with only 10% using the nutrition subscale alone, 
21% using only the activity subscale, 22% using the physical 
examination alone, and 37% using the chest roentgenogram alone. 
In a comparison of agreement of the five-year clinical status rating 
between the overall Shwachman Scale and its components, K scores 
ranged from .38 to .54, indicating only fair to moderate agreement. 
When we examined predictors of five-year clinical status using the 
overall Shwachman Scale as the outcome, only two variables were 
included, the type of clinical presentation (gastrointestinal, respi- 
ratory, etc) and comorbidity. In contrast, when predictors of five- 
year clinical status were assessed separately for each of the four 
clinical subscales, several important predictors of deterioration 
previously omitted were identified, including sex, age at clinic 
entry, clubbing, percent height for age, percent weight for age, 
and baseline Shwachman score. We conclude that the overall 
Shwachman Scale may not be a suitable index for guiding the 
clinical management or assessing the functional status of children 
with CF, since the summary score obscures important differences 
that are better assessed by the clinical subscales. 


Contemporary Infant Growth: A Practice-Based Study 


H. J. Binns, K. K. Christoffel, J. A. Stockman, Pediatric 
Practice Research Group (PPRG) 


The Children’s Memorial Hospital, Chicago 


National Center for Health Statistics (NCHS) infant growth 
charts are based on data concerning white rural infants born 
between 1929 and 1975. To describe the growth of infants in this 
decade, we are studying healthy, term infants born during one year 
and followed up in ten urban, suburban, and semirural pediatric 
practices. Office staff obtain survey data and growth parameters at 
each visit using questionnaires and standardized measuring meth- 
ods. Interobserver measurement differences, which are regularly 
assessed, are 28.3 g for weight, 1 cm for length, and 0.5 cm for head 
circumference. Using early data for 2244 infants (80% white, 50% 
male), the PPRG has compared growth of white infants with NCHS 
standards from birth to 6 months of age. 

The lengths and head circumferences of infants in the PPRG 
study do not differ from the NCHS standards, but PPRG infants 
are heavier at all ages. Mean weight by age for both groups is 
shown below. 





Male Female 
nmn o 
PPRG (A) NCHS (B) PPRG (A) NCHS (B) 
SS eee eee eee ee ts a een 
Age, Weight, Weight, Weight, Weight, 


mo g n g n A-B g n g n A-B 
Birth 3572.0 906 3401.9 300 170.1* 3486.9 903 3231.8 296 255.1* 
1 4564.2 353 4195.7 296 368.5* 4365.8 339 3968.9 281 396.9* 


2 5584.8 461 5216.3 ...368.5+ 5131.2 445 4649.3 ... 481.97 
4 7030.6 365 6718.8 ... 311.8} 6463.6 333 5981.7 ... 481.97 
6 8022.9 233 7796.1 458 226.8* 7484.2 233 7172.4 438 311.8* 


*P<.001. 
*+NCHS data not available for t-test comparison. 


Sex-specific comparisons of exclusively breast-fed vs formula- 
fed infants reveal no differences to 6 months of age. When 
completed in August 1987, this practice-based study will generate 
contemporary growth curves for white, black, breast-fed, and 
formula-fed infants. 
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Mothers’ Perceptions of Their Children’s Vulnerability 
After Hospitalization for Infection 


B. W. C. Forsyth 


Department of Pediatrics, Yale University School of Medi- 
cine, New Haven, Conn 


Little is known about the long-term effects on parents of having a 
child hospitalized for an acute, self-limited illness. In this study, 
mothers’ perceptions of their children’s vulnerability were mea- 
sured six months after hospitalization for infection. While in the 
hospital, 139 children aged 3 months to 5% years were enrolled. 
Children with previous hospitalizations or chronic illnesses were 
excluded. A three-point scale was used to categorize the severity of 
illness based on medical indications for hospitalization. One hun- 
dred twenty-seven nonhospitalized control children were identified 
from birth logs and matched for age and pediatrician. Mothers 
completed questionnaires at baseline and six months later. The 
baseline questionnaires contained demographic data, and both 
questionnaires contained a new 12-item vulnerability seale. The 
vulnerability scores of the control group at baseline were used to 
define vulnerability; subjects with a score greater than 1 SD above 
the mean for this group were categorized as vulnerable. Demo- 
graphic data were analyzed to determine possible associations 
between demographic variables and vulnerability. 

Eighty-nine patients (64%) and 107 controls (84%) completed a 
follow-up questionnaire. Vulnerability was not related to parental 
ages, education, socioeconomic status, race, marital status, or age 
of child. More males were considered vulnerable than females 
(x?=3.28, P<.01). At follow-up, 31% of patients compared with 11% 
of controls were considered vulnerable (ratio risk, 2.8; 95% confi- 
dence interval, 1.57 to 5.01). This remained significant when 
analyzed controlling for sex (ratio risk, 2.6; 95% confidence inter- 
val, 1.44 to 4.66). Differences in vulnerability could not be ac- 
counted for by differences in completeness of follow-up in the two 
groups; the proportion of patients considered vulnerable at base- 
line was no greater in those who completed follow-up than in those 
who were unavailable for follow-up. Perceptions of vulnerability of 
patients were not related to the severity of illness. 

Clinicians should be aware that hospitalization of a young child 
for an acute, self-limited illness may have long-lasting effects on 
parental perceptions of vulnerability. 


Is Impression of ‘Toxicity’ Useful in Assessing Risk of 
Bacterial Meningitis in Children? 


R. M. Lembo, D. H. Rubin, P. L. McCarthy 


Department of Pediatrics, Yale University School of Medi- 
cine, New Haven, Conn 


A clinical impression of “toxicity” has been shown to be useful in 
identifying children with serious illness. To evaluate its utility in 
the identification of children with underlying bacterial meningitis 
(BM), we reviewed the medical records of 351 consecutive children 
undergoing a lumbar puncture in the emergency room of Yale-New 
Haven Hospital. A toxicity score based on four variables (level of 
consciousness, color, hydration, and focal findings on examination) 
with predetermined descriptive clinical criteria was assigned to 
each patient. The scoring scale ranged from 0 (mildly toxic; 179 
patients) to 2 (highly toxic; 37 patients). Other data abstracted 
included the white blood cell total in the cerebrospinal fluid (CSF) 
count and the percentage of polymorphonuclear leukocytes on 
differential cell count, the CSF protein and glucose concentra- 
tions, and the results of CSF, blood, and other body fluid cultures. 
Patients were categorized into four diagnostic groups (BM or 
aseptic meningitis [AM], a culture-proven extracranial bacterial 
infection (EBI), and other illnesses [OI] based on review of all 
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clinical and laboratory data. 

Toxicity scores were assigned to 341 (97%) of 351 patients. The 11 
patients with BM had a significantly higher mean score (1.7) than 
the 43 patients with AM (0.72), the 14 patients with EBI (0.71), or 
the 273 with OI (0.51) (P<.001 for all comparisons by t test). The 
mean score among patients with AM was significantly higher than 
that among those with OI (P<.05) but not those with EBI (P>.95). 
The sensitivity for BM of a toxicity score greater than or equal to 1 
among all patients was 100%, and the specificity was 54%. Stepwise 
logistic regression analysis indicated that the percentage of poly- 
morphonuclear leukocytes in CSF (x°=67.1, P<.001), the toxicity 
score (x?=17.1, P<.001), and the CSF total WBC count (x°=5.2, 
P=.02) were the best combined predictors of BM among all 328 
patients for whom complete data were available for all variables. 

Based on these retrospective data, we conclude that a global 
impression of toxicity based on defined clinical criteria is a 
potentially useful adjunct to pediatricians when assessing the risk 
of underlying BM in children. 


Usefulness of Predictors of Bacteremia in Evaluation 
and Management of Febrile Young Infants 


E. F. Crain, J. C. Gershel, R. Goldman 


Department of Pediatrics, Division of Ambulatory Care, 
Albert Einstein College of Medicine, Bronx, NY 


In a previous report, the combination of impression of sepsis, a 
white blood cell (WBC) count greater than or equal to 15 000/mm° 
(=15x10°/L), and an erythrocyte sedimentation rate (ESR) of 
30 mm/h or more differentiated those infants at risk for sepsis from 
those who turned out to not have bacteremia. The combination that 
suggested a low risk included a negative impression of sepsis and 
either a WBC count less than 15 000/mm’ (<15 x 10°/L) or an ESR 
less than 30 mm/h or an ambivalent impression of sepsis with both a 
WBC count less than 15 000/mm* (<15 x 10°/L) and an ESR less than 
30 mm/h. The purpose of this study was twofold: (1) to validate the 
usefulness of these criteria for differentiating febrile young infants 
at risk for serious illness from those without serious illness and (2) 
to determine whether infants identified as being at low risk for 
sepsis can be observed in the hospital without treatment. 

All febrile infants between 2 and 8 weeks of age were candidates 
for the study if, after a full evaluation for sepsis in the emergency 
room, they had no identifiable focus of infection. The resident 
recorded his or her impression of sepsis after the physical examina- 
tion but before any laboratory data were obtained. All infants 
except one were hospitalized. We identified 112 low-risk infants. 
Forty-seven were randomized to receive no treatment, and 46 were 
randomized to receive standard parenteral therapy pending 
culture results. Nineteen parents refused to participate, and their 
infants received standard parenteral therapy. None of the low-risk 
infants had bacteremia or any serious complication. One low-risk 
infant randomized to treatment had normal urinalysis results, 
but a catheter-obtained urine specimen yielded more than 10° 
colony-forming units of Escherichia coli. Fifteen infants were 
identified as at risk for serious illness and received parenteral 
therapy. Six (40%) of the 15 infants had or developed a focus of 
serious bacterial infection that was not identified at the time of the 
emergency room examination. 

These data suggest that the combination of clinical impression, 
WBC count, and ESR are useful for separating infants at risk for 
serious infection from those at low risk, and that infants identified 
as being at low risk may be safely observed rather than treated 
pending culture results. If our findings are supported, these 
criteria may become useful guidelines for altering our management 
of febrile young infants and avoiding routine hospitalization and 
antibiotic therapy for those identified as being at low risk for 
serious infection. 
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| Management of Children With Asthma to Reduce 
Acute Care Utilization: Results of a Feasibility Study 
of Medicaid Cases 


L. S. Wissow, J. Box, M. Warshow, M. D. Baker 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


Many programs have been shown to reduce the use of urgent care 
among specialist-treated children with asthma. Successful pro- 
grams have emphasized self-management skills and enhanced 
access to health care. This study tested the feasibility of incor- 
porating these elements into a program for inner-city asthmatic 
children. As part of Maryland Early Periodic Screening Diagnosis 
and Treatment (EPSDT) activities, the program’s goals were to 
actively search out patients and to provide them with preventive 
services in a primary care setting. 

One hundred twenty children younger than 5 years old who had 
made two or more acute care visits for asthma were identified 
through Medicaid and emergency room records. Of the 85 children 
who could be reached by telephone, 82 agreed to participate. 
Enrolled children had made an average of 5.4 acute visits in the 
previous year; they were cared for by 35 different primary pro- 
viders. Medical records and parent interviews were used to 
develop specific management and educational needs for each 
patient. These were relayed to the patient’s primary provider and 
discussed with the parent by telephone. Patients were enrolled on 
a computer tickler file and received periodic supportive contact as 
well as reminders of needed clinic visits and medication refills. 
Parents could also call the program’s nurse clinician for medication 
or scheduling problems. 

In the first six months of follow-up, three patients withdrew from 
the study and 11 could no longer be contacted by telephone. 
Seventeen parents called the program nurse one or more times. In 
response to the program’s suggestion, 12 of 13 primary providers 
changed inadequate treatment plans. Change in utilization was 
assessed for all patients who had been diagnosed as asthmatic for 
at least one year: the rate of acute care visits fell from 0.36 to 0.16 
per patient-month (P<.001). The acute visit rate for all asthmatic 
children aged 5 years and younger remained the same over the 
same period (0.43 per patient-month). We concluded that the 
program was feasible and had the potential to reduce utilization, 
although it would have to follow up 200 patients to break even. 


EDUCATION, HEALTH SERVICES, AND PREVENTION 


The Pediatric Clerkship: Value of the Outpatient Setting 
in Providing Instruction 


O. J. Sahler 


Department of Pediatrics, University of Rochester Medical 
Center, and Strong Memorial Hospital, Rochester, NY 


Children have fewer hospitalizations today than in the past; as a 
result, medical student—patient contact is shifting toward the 
ambulatory area. A concern of some pediatric educators is that 
opportunities for learning may be adversely affected. 

The six-week pediatric clerkship at the University of Rochester 
consists of three weeks each on the inpatient (IP) and outpatient 
(OP) services. From 1977 to 1986, clerks recorded substantive 
patient contacts (those requiring chart notes). Data were obtained 
from 459 students (71%). 

Although equal time is devoted to the IP and OP services, 87% 
(21095) of patient encounters occurred in the OP setting. We 
reviewed the student experience in several subspecialty areas 
(endocrine metabolism, for example; see below) in the context of 
the Educational Guidelines for Training in General/Ambulatory 
Pediatrics to determine the adequacy of patient contact as one 
variable in fulfilling educational goals. A second category, infec- 
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tious diseases, using acute pharyngitis as an example, is also 
shown below. 





% of Students 
Encountering 
Problem 
Subspecialty IP OP 
Endocrine metabolism 
Hypothyroidism 1.3 9.4 
Hyperthyroidism 1.3 2.2 
Thyrotoxicosis <1 9.8 
Adrenogenital syndrome 1 5.9 
Fluid electrolyte 
imbalance 8 16.3 
Infectious diseases 
Acute pharyngitis Ei 100 


These findings do not mean that every aspect of each learning 
objective was discussed at each encounter nor that a patient with 
one diagnosis did not provide for learning in another area. How- 
ever, opportunities for education were clearly abundant in the OP 
setting. It is not surprising that an OP experience would more 
closely fulfill the guidelines for general ambulatory training than 
an IP experience. Subspecialty areas, however, are apparently also 
well covered, making the OP service a valid, worthwhile setting for 
student instruction. 


Validity of the Medical Record for Evaluation 
of Telephone Encounters 


P. R. Wood 


Department of Pediatrics, University of Texas Health Sci- 
ence Center at San Antonio 


Practicing pediatricians and residents spend a significant 
amount of time each day in the telephone management of illness. 
However, there are few data on how this particular aspect of 
medical care can be evaluated. The purpose of our study was to 
determine whether the medical record provides accurate docu- 
mentation of the telephone encounter. 

Sixty-three telephone encounters between pediatric level 1 
(PL-1) residents and “simulated mothers” were recorded. Two 
scripts were used, fever and diarrhea. Transcripts of the record- 
ings (TEL) and the physician’s written documentation (WD) were 
rated in blinded fashion using a standardized rating form. Data 
collected were the number of minutes, length of written docu- 
mentation, and scores on four aspects of telephone management: 
general history (GH), general management (GM), specific history 
(SH), and specific management (SM). 

Most aspects of the telephone encounter were well documented 
in the medical record. Specifically, WD scores for GM and SM were 
significantly correlated with corresponding ratings of TEL. The 
agreement between WD and TEL was 838% for items on GH and 
73% for GM. Length of WD correlated with GM and SH scores but 
not with GH or SM. 

Several problem areas were noted. For the script in which 
diarrhea was the complaint, residents often failed to record 
information that they had obtained regarding the child’s activity 
level (28%) and medications (28%). They also failed to record advice 
given regarding expected course of illness (83%) and signs of 
worsening illness (44%). For the script with fever as the child’s 
symptom, residents often neglected to record information that had 
been obtained regarding medications (67%). In contrast, they often 
failed to share with the parent the tentative diagnosis, which they 
recorded in the chart (40%). 

Although the medical record may provide useful information 
regarding adequacy of telephone management, caution must be 
exercised in drawing conclusions about specific aspects of perform- 
ance. Discrepancies between actual encounters and what is re- 
corded in the medical chart may affect both patient satisfaction and 
professional! liability. 
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The Career Development Process in Pediatric 
Residency Training 


L. W. Greenberg, L. S. Jewett, A. H. Einhorn, Z. Leibowitz, 
L. F. Cohen 


Children’s Hospital National Medical Center, Department of 
Child Health and Development, George Washington Univer- 
sity School of Medicine and Health Sciences, Washington, 
DC 


Choosing a career in medicine is the culmination of many years of 
formalized study and apprenticeship and ranks as one of the most 
important life decisions a resident will make. A survey of all US 
pediatric residency training program directors (RTPDs) was con- 
ducted from 1984 to 1985 to study their current counseling prac- 
tices. Sixty-one percent (155) of the RTPDs completed and re- 
turned the survey. 

Forty-two percent of programs at the pediatric level (PL) 1 year 
and 16% at the PL-2 year spend less than two hours on counseling. 
In most programs, there are quarterly meetings with trainees, and 
performance evaluation is the main agenda item, not career 
counseling. The major limitations in counseling included time 
factors, the large number of residents to be counseled, the 
subjectiveness of the process, lack of knowledge regarding what 
residents want to know, lack of background in counseling, and 
counselor bias. Residency training program directors who consid- 
ered their counseling to be above average or outstanding were 
more likely to believe that they did an appropriate amount of 
counseling (P<.0027). Directors who considered their programs to 
be rated highly were less likely to have time limitations on 
counseling (P<.007) or to think that they lacked counseling skills 
(P<.023). 

The survey reflects that the counseling process needs to be 
improved, especially since one in five pediatricians is not satisfied 
with his or her career choice. Counseling should be initiated early, 
and trainees should be requested to perform a self-assessment on 
their values, skills, and interests before job options are considered. 
Residents also need an expanded variety of experiences to make an 
informed decision about their future. To be more effective coun- 
selors, RTPDs should learn the principles of counseling and their 
application to the career development process. 


Does Volume of Clinical Experience Relate 
to Examination Scores? 


K. J. Heiderich, A. L. Lightsey, Jr, P. C. Scheidt 


Department of Pediatrics, Uniformed Services University of 
the Health Sciences, Bethesda, Md 


Medical educators universally include experiential learning as 
an essential component of medical training, yet evaluations tradi- 
tionally emphasize cognitive measures such as written examina- 
tions. The relationship between volume of clinical experience and 
evaluation parameters was examined in a third-year pediatric 
clerkship at the Uniformed Services University of the Health 
Sciences. The objective-based clerkship is composed of ward, 
nursery, and ambulatory experience, in conjunction with related 
conferences and recommended readings for a total of six weeks. 
Final clerkship grade is based on a combination of preceptor 
evaluations, patient workups, and a written examination consist- 
ing of multiple-choice and essay questions. Although unrelated to 
the final grade, all students are also required to take the examina- 
tion of the National Board of Medical Examiners. 

As part of the evaluation of educational experience, all students 
maintained a log of patients in whose care they were actively 
involved. By separate review of medical records, compliance with 
recording experiences by the student was 85%. Each patient 
encounter was coded by diagnosis and entered on a computer file 


AJDC—Vol 141, April 1987 


This “bb Pattee! << aaa = WS 


along with examination and grade data. The relationship between _ 


these evaluation parameters and the volume of patient experiences 
was examined using simple linear regression. 

No correlation was observed between the National Board Ex- 
amination Part II total and pediatric subtest scores and number of 
patient experiences recorded (r=.085 and —.001, respectively). 
However, a positive correlation was observed between the number 
of patient experiences and both the pediatric clerkship multiple- 
choice examination score (7 = .327, P = .005) and the final clerkship 
grade (r= .367, P=.001). Although a variety of interpretations are 
possible, these findings suggest caution in the application and the 
weight given to written objective examinations of student perform- 
ance on a pediatric clerkship. 


Follow-up on Abnormal Laboratory Data as Part of a 
Quality Assurance Program 


M. D. Wolf 


Children’s Hospital National Medical Center, Department of 
Child Health and Development, George Washington Univer- 
sity School of Medicine, Washington, DC 


Quality assurance of ambulatory care is mandated by the Joint 
Commission on the Accreditation of Hospitals. Our ambulatory 
center physicians instituted a formal quality assurance program 
for the follow-up of abnormal laboratory data because of the 
difficulty in monitoring laboratory results from 23000 patient 
visits per year, with patients being seen by 110 different health care 
providers (including pediatric residents, medical students, attend- 
ing staff, and nurse practitioners). The objective of this program 
was to ensure that care providers followed up all patients with 
abnormal laboratory data. 

The attending pediatricians in the ambulatory center reviewed 
all laboratory data daily and recorded the abnormal results in a log 
book before returning the data to the appropriate care provider for 
patient follow-up. The health care provider decided on a plan of 
action for follow-up, which was recorded both in the log book and in 
the ambulatory treatment record. Periodic reminders were sent to 
care providers who were delinquent in follow-up. 

Over a five-month period, from August 1985 to January 1986, 
5203 laboratory sheets were reviewed. Abnormal laboratory 
values were found in 558 instances (11%). After documented 
reminders, only 27 (0.5%) of the total abnormal laboratory sheets 
had no follow-up. 


Outstanding “% of Total No. of 
Laboratory Laboratory Delinquent 


Review Date Reports Reports Reports 
January 1986 181 3.5 58 
June 1986 28 0.5 13 
September 1986 27 0.5 12 


Review of the 27 patients’ charts with outstanding laboratory 
data showed that all problems had been resolved, except for several 
patients with mild anemia. 

The quality assurance program study shows that successful 
follow-up of abnormal laboratory data is possible when an orga- 
nized approach is implemented, even in a busy ambulatory setting 
with an emphasis on teaching and with multiple health care 
providers. 


Primary Care Pediatrics: Prepaid Capitation vs 
Fee-for-Service 


J. T. Badgett 


Department of Pediatrics, University of Louisville (Ky) 
School of Medicine 


A pilot project featuring primary care reimbursement by pro- 
spective capitation was monitored for 12 months and compared 
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with the conventional fee-for-service health care provision system. 
An average monthly enrollment of 37644 recipients of Aid to 
Families With Dependent Children (AFDC) in a metropolitan 
county participated in the innovative pilot project, while 227 242 
AFDC recipients in the remainder of the state accessed the health 
care system in the traditional fee-for-service reimbursement 
mechanism. Physician encounters, prescriptions filled, hospital 
admissions, hospital days, and lengths of stay were monitored for 
the 12-month project. 

The study population in the pilot project consumed health care at 
lower utilization rates for all items monitored. Annual physician 
visits per enrollee was 4.47 for the study population and 5.09 for 
the control population (P<.05). Prescriptions were filled at 1.90 
and 4.94 prescriptions per enrollee per year for the pilot project 
and traditional program, respectively (P<.01). Hospital admission 
rates and hospital days for the study population were remarkably 
reduced to approximately half that of the fee-for-service model, 
0.11 to 0.22 hospital admissions per enrollee per year (P<.01) and 
461 to 909 hospital days per 1000 population per year (P<.01). 

These data suggest that granting primary care physicians the 
authority and incentive to control access to scarce resources was 
clearly effective in this pilot program. 


Selecting a Child Health Care Provider: Do Families 
Compare Alternative Providers? 


G. B. Hickson, W. A. Altemeier, D. W. Stewart, J. M. Perrin 


Department of Pediatrics, Vanderbilt University, Nashville, 
Tenn 


Results of a previous study suggested that families selecting 
pediatricians (Ps) and family/general practitioners (F/Gs) consult 
different information sources and seek different qualities when 
choosing their children’s physician (CP). Families selecting F/Gs 
appeared to place greater priority on convenience, cost, and having 
a family physician; those selecting Ps placed greater emphasis on 
recommendations of other physicians. To examine whether fam- 
ilies actually shop (compared P and F/G providers), have CP 
alternatives available in their communities, and perceive differ- 
ences in the cost of seeing a P vs F/G, a closed-ended questionnaire 
was developed from open-ended interviews of 38 mothers whose 
children see a P or F/G and from results of phase 1 of our study. In 
phase 2, 750 questionnaires were mailed to a cross section of 
Arkansas families. There were 464 responses (62%); 155 of 176 
families with children identified a P (64 or 41%) or F/G (91 or 59%). 
The P and F/G groups did not differ in education or location 
(rural vs urban). However, families seeing Ps were more likely to 
have a child less than 2 years of age (40.2% vs 21.7%, P<.01) and 
mothers younger than 30 years of age (42.6% vs 28.4%, P<.01). 

Families who selected a P vs F/G were more likely to indicate 
that they had compared P and F/G alternatives (38.5% vs 24.5%, 
P<.01) when selecting their current CP. Access to the physician 
did not appear to be a factor in the choice; P and F/G families 
indicated availability of both types in their community (84.7% vs 
79.0%, not significant). Selection did not appear to be on the basis 
of most convenient provider; most P and F/G families travel past 
practices in which children can be seen on their way to their own CP 
(87.5% vs 88.4%, not significant). Those seeing Ps, however, were 
more likely to spend in excess of ten minutes traveling to their CP’s 
office (50.1% vs 29.0%, P<.03). With respect to cost, more families 
seeing a F/G vs P believed that their own type of CP charges less 
for well-child visits (48.4% vs 7.7%, P<.01) and for visits due to 
illness (47.3% vs 7.7%, P<.01). 

Parents tend to seek different qualities from Ps and F/Gs. Those 
preferring Ps are more likely to engage in comparative shopping 
and travel a greater distance to their CP. Many selecting F/Gs 
believe that they are receiving the least expensive care. These 
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consumer priority differences suggest that it may be difficult for Ps 
to recruit patients from F/Gs. 


Increased Infectious Episodes Following Diphtheria- 
Tetanus-Pertussis Vaccination in Children 


L. Jaber, M. Shohat, M. Mimouni 


Department of Pediatrics, Beilinson Medical Center, Petah 
Tiqva, Israel 


Following diphtheria-tetanus-pertussis (DTP) vaccination, fever 
may appear during the first day and last for one to two days. 
Susceptibility to infection after this immunization period was 
observed in experimental animals after receiving pertussis vac- 
cination. The infection rate following DTP vaccination was studied 
prospectively in 57 infants aged 2 to 12 months. The infants were 
closely followed up for infectious episodes, and their occurrence 
during the month following DTP vaccination was compared with 
that during the month before vaccination. The three days following 
vaccination were not included. 

The number of episodes of fever, diarrhea, and cough was found 
to be significantly higher (P<.005, P<.02, P<.01, respectively) 
during the month following vaccination. The mean increase was 1.1 
days (A,_,=2.8) for fever, 0.72 days (A,_,=2.2) for diarrhea, and 
2.1 days (A,_,=4.7) for cough. During the month following immu- 
nization, compared with the month before DTP administration, 
there were significantly more infants with fever (28% vs 5.3%, 
P<,005), with diarrhea (28% vs 10.5%, P<.02), and with cough 
(54% vs 26%, P<.02). During the three-month study period, there 
was no marked change in morbidity as surveyed in the emergency 
room of the regional hospital. 

It is concluded from this preliminary study that increased 
episodes of infection may appear following DTP vaccination. The 
exact mechanism warrants further investigation. 


Influence of Parental Knowledge and Opinions on 12- 
Month Diphtheria-Tetanus-Pertussis Vaccination Rates 


T. Lewis, L. Osborn, K. Lewis, J. Cherry 


Departments of Pediatrics, University of Utah, Salt Lake 
City, and UCLA 


To assess the cause of decreasing rates of diphtheria-tetanus- 
pertussis (DTP) vaccination, a retrospective cohort study was 
performed of the 2975 children born in Utah in June 1985. Mothers 
of the cohort were sent questionnaires asking about immunization 
rates, reasons for or against vaccination, and general knowledge 
about whooping cough and the vaccine. In two mailings, 68% of the 
study population responded. Children were considered fully immu- 
nized if they had received three DTP and two oral poliovirus 
vaccines by their first birthday. Categorical variables were com- 
pared using the x* method. 

Results indicate that 69% of the cohort were fully immunized, 
26% were partially immunized, 4% had no immunizations, and 1% 
received only diphtheria-tetanus vaccines. The primary reason for 
immunization was the parents’ opinion that the vaccine was impor- 
tant for their child. Of those who were not fully immunized, 69% 
were ill when it was time for vaccination and 18% were not fully 
vaccinated because parents believed that either the vaccine was 
unimportant or might cause problems. A majority of parents (59%) 
were worried about the vaccine. Compared with parents whose 
children received some immunizations, more parents of unim- 
munized children reported worry concerning the vaccine. Media- 
derived information was the greatest source of concern, while 
parents who had heard about vaccine-related problems from family 
and friends were the most likely to be misinformed. Parents of 
unimmunized children were less likely both to think that the 
disease was more harmful than vaccination and to plan future 
vaccinations. Parents who understood the relative risks of vaccina- 


Abstracts 


tion vs pertussis were more likely to have their children immu- 
nized. 

Although only a small percentage of children received no shots, 
their parents were the most likely to be worried about the vaccine, 
misinformed about the risks, and influenced by the media. The 
leading cause for incomplete immunization was illness at the time 
of scheduled vaccination. Vaccination rates could best be improved 
by not delaying immunization for minor illness and by improving 
parental knowledge. 


First Clinical Trial With Sabin Inactivated Poliovirus 
Vaccine 


J. R. Murph, C. Grose, G. Cuthbertson 


Department of Pediatrics, University of lowa, lowa City, and 
Lederle Laboratories, Pearl River, NY 


During phase 1 of our study, 39 men aged 20 to 43 years with a 
history of previous poliovirus immunization were screened for 
antibody to poliovirus. Nineteen (49%) of 39 men had no detectable 
neutralizing antibody to at least one of the three poliovirus types at 
a titer greater than or equal to 1:8, and 12 (31%) had none at a titer of 
greater than or equal to 1:4. Twelve subjects with seropositive 
findings (=1:4) received 0.25, 0.5, or 1.0 mL of a highly potent 
inactivated poliovirus vaccine manufactured from Sabin-strain 
attenuated poliovirus with D antigen content of 40:25:70 U/mL for 
types 1, 2, and 3 poliovirus, respectively. 

Approximately six months later, nine subjects who previously 
tested seronegative to at least one type of poliovirus despite a 
history of adequate poliovirus vaccination entered phase 2 of the 
study. These subjects received 0.5 mL of the Sabin-strain inacti- 
vated poliovirus vaccine (IPV) and had antibody determinations 
performed at 2, 4, 7, and 30 days after vaccination in an effort to 
detect a very early antibody response indicative of an anamnestic 
response. In the first trial, this vaccine was safe and highly 
immunogenic. All phase 2 subjects with seronegative results also 
responded to the vaccine. However, lower antibody titer response 
was measured in phase 2 (undetectable antibody prevaccination) 
than in phase 1 (detectable antibody prevaccination). 

The mean reciprocal antibody titers to Sabin IPV were as 
follows. 











Poliovirus Type 
Days Phase 1 Phase 2 
After 
Vaccination 1 2 3 1 2 3 
Before 39 17 58 0 0 0 
7 = HF ea 102 Ieis 27 
30 1161 373 5344 453 181 211 


The immune status of these individuals with waning antibody 
continues to be of concern, particularly in view of the recent 
outbreak of poliovirus in Finland, in which it was suggested that 
individuals previously immunized with IPV and who have low or 
absent circulating antibody may be at increased risk of acquiring 
and transmitting poliovirus. 


Blood Cell Count Screening in 1-Year-Old Infants 
in an Urban Clinic 


J. A. Wright, G. M. Woods 


Department of Pediatrics, University of Missouri-Kansas 
City, and Children’s Mercy Hospital, Kansas City, Mo 


The American Academy of Pediatrics has recommended blood 
cell count screening at the end of the first year of life. This study 
evaluates the usefulness of hemoglobin (Hgb) alone; white blood 
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cell count, Hgb, hematocrit, and mean corpuscular volume (MCV) 
(Coulter); complete blood cell count (CBC), including differential 
cell count; free erythrocyte protoporphyrin (FEP); or CBC with 
FEP as screening tests for iron deficiency, thalassemia trait, and 
neutropenia. These tests were done in 83 black and 51 white infants 
aged 11 to 13 months. 

Forty-three tests in 31 patients had abnormal results; seven 
patients had two abnormal test results, and two patients had three 
abnormal test results. Ferritin levels were measured and Hgb 
electrophoresis was done to establish the diagnoses. Twenty-eight 
patients were found to have an abnormality (prevalence, 0.21%); 
five patients had thalassemia trait, six patients had neutropenia, 
and 17 patients were iron deficient. There was a significantly lower 
absolute neutrophil count (ANC) in black infants (mean+SD, 
2582 + 1356 vs 3459 + 1656 in white infants). There was no difference 
in Hgb levels or MCV by race or sex. Of the six infants with an ANC 
less than 1000, none had problems with excessive or unusual 
infections on follow-up. Five of the six infants were black. 

The test most useful for detection of all these conditions was the 
CBC with FEP; the FEP alone was best in detecting iron defi- 
ciency, and the Coulter count was best in the detection of thalas- 
semia trait. In this institution, the FEP is the least expensive test; 
the Hgb test, Coulter count, and CBC are more expensive in 
ascending order. For optimal cost-efficiency, the FEP could be 
used to screen white infants, in whom thalassemia trait and 
neutropenia are rare. The CBC with FEP would be the most 
sensitive blood screening procedure in black l-year-olds. 


Improved Cholesterol Screening as the Result of a 
Structured Protocol 


J. Greif, M. Frogel, M. S. Jacobson (sponsored by Bruce 
Bogard). 


State University of New York at Stony Brook; Schneider 
Children’s Hospital; Department of Pediatrics, Division of 
General Pediatrics and Adolescent Medicine, Long Island 
Jewish Medical Center, New Hyde Park, NY 


Measurement of serum cholesterol levels in all patients over 2 
years of age who have a family history of early atherosclerosis or 
hyperlipidemia is currently recommended. To study the efficacy of 
a structured screening instrument in improving pediatric house 
staff complianee with these recommendations, we prospectively 
analyzed records of all new patients to the general pediatric 
ambulatory service who were older than 2 years of age (n= 67). We 
compared recording of family history and ordering of cholesterol 
screening tests before (n= 41) and after (n= 26) placing a choles- 
terol screening protocol in every patient record. The protocol 
assessed a family or personal history of signs and symptoms of 
early atherosclerosis and hyperlipidemia. In addition, the house 
staff was instructed in the diagnosis and management of hyper- 
lipidemia. 

Before implementation of the protocol, 54% (22/41) of the charts 
indicated that the resident had asked for a family history of 
atherosclerosis. Of these 22 charts, 45% revealed a family history 
of atherosclerosis, but none of the patients were referred for 
screening. In contrast, after implementation of the protocol, 100% 
of family histories were recorded, 58% (15/26) of the patients were 
identified as high risk, and all patients (15/15) were referred for 
cholesterol screening. Eight percent (2/24) had hypercholes- 
terolemia, which is the expected population prevalence. We con- 
clude that a simple structured protocol can markedly improve 
pediatric house officer adherence to screening recommendations 
and can also increase identification of children at high risk for 
atherosclerosis. 
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INJURY CONTROL AND EMERGENCY MEDICINE 


Parental Supervision Does Not Explain Lack of Associa- 
tion Between Overactivity and Childhood Injuries 


L. L. Davidson, E. Taylor 


Department of Pediatrics, Columbia University, New York, 
and Department of Child Psychiatry, Institute of Psychiatry, 
University of London 


A prospective cohort study was carried out to determine if 
overactive boys had a higher rate of injuries than normally active 
boys. Over 1700 boys were screened for behavioral problems in 
primary school using the Rutter parent and teacher question- 
naires. The sample was chosen by systematically screening all boys 
aged 6 to 8 years in every other school on the list of a London 
borough. Church schools were included, and special schools were 
excluded. Two schools refused to be part of the study. Complete 
behavior data were obtained on 1295 boys. Every boy who had any 
evidence of overactivity at home, at school, or in both situations 
was included as well as a 44% sample of the boys without any 
overactivity and 44% of those whose parents and teachers had not 
responded to the behavioral screening. Injury data were gathered 
by searehing the medical records of all the hospital emergency 
rooms in the area. 

Questionnaires were sent to teachers and parents for the follow- 
ing reasons: (1) to determine whether the behavior of the boys had 
changed over the study period, (2) to test the validity of the injury 
measure (hospital records), (3) to determine whether the parents 
employed different degrees of supervision to the boys who were 
overactive than to those who were not, and (4) to be able to control 
for other variables associated with injury. 

The measure of injury was sensitive, identifying 88% of the 
injuries to the boys. There was no difference found in the rate of 
injury to the overactive boys compared with both the normally 
active boys and the nonresponders. The lack of a relationship 
between overactivity and injury was not explained by a differential 
degree of supervision exercised by the parents. 


Pilot Evaluation of Providing Parents of Newborns With 
Poison Prevention Information and Syrup of Ipecac 


J. M. Cooper, J. A. Widness, J. S. O’Shea 
Department of Pediatrics, Brown University, Providence, RI 


Providing new parents with poison information and syrup of 
ipecac on hospital discharge of their normal newborns appeared to 
be successful. A one-year distribution period was followed imme- 
diately by a four-month evaluation period, during which the 
children whose parents participated in the program had a mean age 
of 8 months. 

During the evaluation period, the average time (mean+SD) 
between poison exposure and report to the statewide poison center 
was 5+3 minutes for the subjects and 12+ 4 for age- and socioeco- 
nomically matched controls (P<.01), although both groups ap- 
peared to have had similar numbers of potentially dangerous 
exposures in which syrup of ipecac was recommended (six of 7018 
subjects vs two of 5900 controls). Compared with the same four 
months of the previous year, only 44% (eight vs 18, P<.05) as many 
reports of poison encounters were received that involved patients 
under 16 months of age for whom syrup of ipecac was recom- 
mended. Moreover, when their parents were queried within a 
month of the encounters, the homes of subjects appeared to be 
more child-safe, with medicines, cleaning products, and alcoholic 
beverages more apt to be secured and syrup of ipecac present. 
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Injury-Prevention Education During 
Postpartum Hospitalization 


M. M. Shapiro, M. L. Katcher 


Department of Pediatrics, University of Wisconsin School of 
Medicine, Madison 


Prevention of tap water scalds is an anticipatory guidance 
subject in many pediatricians offices. However, since time spent on 
office anticipatory guidance is usually quite limited, we investi- 
gated whether an alternative setting, the hospital maternity ward, 
might be appropriate for this injury-prevention education. 

In the information packet given to women admitted to the 
maternity ward of three hospitals, we provided a pamphlet about 
scalds from hot tap water and a thermometer for testing maximum 
water temperature. Eligible subjects (N=696) were randomly 
assigned to two groups; the control (C) group received the pam- 
phlet and thermometer alone as part of the admission packet, and 
the experimental (X) group also received a one-minute verbal 
summary of the dangers of hot tap water, calling the pamphlet and 
thermometer to their attention. Of the 696 eligible subjects, 604 
(86.8%) were reached by telephone two to nine months after the 
perinatal hospitalization. The major sociodemographic attributes 
of the two groups were comparable. 

The X group (n=302), compared with the C group (n=302), 
showed greater posthospitalization awareness of tap water burns 
(99.0% vs 92.4%, P<.001) and reported greater use of temperature 
testing (51.3% vs 29.1%, P<.0001). When dangerous temperatures 
(>54.4°C [130°F ]) were found on testing, individuals, regardless of 
the group, were likely to lower the water heater thermostat 
(overall, 80.5%). Among those who reported previously lowering 
their hot water thermostat without testing, 27.9% of those now 
testing found temperatures still in the danger range. 

Informational material in a maternity ward admission packet led 
to a specific behavioral change (testing hot water temperature) in 
29.1% of those who received solely the hot water information and 
thermometer. Addition of a brief verbal safety message increased 
this behavior to 51.8% (P<.0001). Despite past studies showing 
that mothers, unlike pediatricians, assign low priority to safety as 
a significant topic for postpartum education, we conclude that 
health professionals during postpartum hospitalization can provide 
effective injury-prevention education, resulting in behavioral 
change. 


Effects of a Child Passenger Safety Law on Children 
Injured in Noncrash Motor Vehicle Events 


P. F. Agran, D. E. Dunkle, D. G. Winn 


Department of Pediatrics and Public Policy Research Orga- 
nization, University of California, Irvine 


In the early 1980s, while using a hospital monitoring system for 
pediatric motor vehicle occupant injuries, it was found that approx- 
imately 22% of the children less than 4 years of age had been 
injured in a noncrash event, ie, an event in which no collision 
occurred with another vehicle or object. Over half of these children 
were ejected from the vehicle compared with less than 5% in 
crashes. At the time, it was postulated that restraint use would 
have prevented most of these injuries. Since that time, a child 
passenger safety law was enacted in January 1983 for children 
younger than 4 years of age, the same age group at high risk for 
noncrash injuries. It is now possible to test the originally held 
proposition that a restraint use law, resulting in increased re- 
straint use, would reduce the number of noncrash-injured children 
seen in the emergency rooms. 

Student’s t test was performed to assess whether any significant 
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changes in the proportion of noncrash-injured children were ob- 
served during the period 1981 to 1985. No significant difference 
occurred between 1981 and 1982. There was a significant decrease 
in the proportion of noncrash-injured children between 1982 and 
1983. Between 1984 and 1985, a statistically insignificant increase 
in the proportion of noncrash-injured children occurred, followed 
by a significant decrease to 4% noncrash-injured children under 
4 years of age in 1985. During the same time, there was no 
difference in proportion of noncrash-injured children 4 to 14 years 
of age. Based on this finding, it appears that noncrash injuries can 
be virtually eliminated with proper restraint use in the pediatric 
population. 


Stairway Injuries in Children 
M. Joffe, S. Ludwig 


Department of Emergency Medicine, The Children’s Hospi- 
tal of Philadelphia 


Children frequently injure themselves falling down stairways. 
We evaluated 363 consecutive patients after they fell down stairs. 
We determined common injuries in various age groups to alert 
physicians to patterns and severity of injury that are both likely 
and unlikely to have resulted from falls down stairways. 

There were 363 cases of stairway injuries between April and 
October 1985 seen in the emergency department of The Children’s 
Hospital of Philadelphia. This constituted approximately 1% of all 
patients seen during this time. The median age of patients was 38 
months (range, 1 month to 18.7 years). 

The vast majority of patients had superficial soft-tissue injuries; 
56% had abrasions and contusions, 26% had lacerations, and 11% 
had no visible soft-tissue injury at all. Fractures occurred in 7% of 
all patients. Head and neck injuries occurred in 74% of patients, 
extremity injuries in 29%, and truncal injuries in 2%. Of fractures, 
86% were of the distal extremities. Injury to more than one body 
part occurred in only 2.7% of patients. 

Patients were admitted to the hospital in 3% of cases for one to 
three days; of these, 82% were for observation after head trauma. 
None of the patients had life-threatening injuries. 

Children less than 4 years old were more likely to sustain head 
trauma than children older than 4 years (P<.005). Children who 
fell down more than four steps had no greater number or severity of 
injuries than children who fell down less than four steps. 

Children frequently fall down stairways, but this type of acci- 
dent seldom causes significant injury. Single injuries of the head in 
younger children and of the distal extremities in older children 
occasionally occur. When multiple, severe, truncal, or proximal 
extremity injuries are noted in a patient who reportedly fell down 
stairs, nonaccidental injury should be suspected. 


Injury Hazards in Home Day Care 


R. C. Wasserman, D. O. Dameron, M. M. Brozicevic, R. A. 
Aronson 


Vermont State Health Department and Department of Pedi- 
atrics, University of Vermont College of Medicine, Burlington 


Over one fourth of US children under age 5 years receive child 
care in family day-care homes (DCHs), largely unregulated sites 
providing day care in private residences. Although injuries are a 
leading health problem for children under 5 years of age and the 
home environment accounts for a majority of injuries to these 
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children, little is known about the safety of the DCH environment. 
We designed a study to assess injury hazards in DCHs. 


In June 1986, we contacted 319 DCH operators registered in 


three counties in a predominantly rural New England state that 
requires registration (but not inspection) for DCHs caring for 
children from more than three families. Approximately one third of 
DCHs declined participation in the study because they were 
closed. Of the remainder, 109 DCHs consented to inspection as part 
of a program to reduce childhood injuries. Homes were rated using 
a home safety checklist (HSC) that rated 25 indoor hazards and 21 
playground hazards. Interrater reliability of the HSC was deter- 
mined on a sample of 14 visits. Item agreement proportions were all 
greater than .7 with « values of more than .5. 

Operators of DCHs were white women with a mean age of 34.6 
years; 91% were high school graduates. The DCHs cared for an 
average of six children; 88% had at least one child younger than 
3 years of age. Selected findings were as follows: 11% of DCHs had 
no smoke detector and 12% had no fire extinguisher (both required 
by law); 33% had no syrup of ipecac, 51% had unlocked accessible 
cabinets containing dangerous materials, 51% had unprotected 
stairways, and 62% had tap water hotter than 54.4°C (130°F). 
Presence of a child under age 2 or 3 years was not associated with 
increased safety on any item. Day care in single-family homes, 
DCHs that were owned (vs rented), and DCHs with higher- 
educated operators had significantly safer HSC scores (two-tailed 
analysis of variance, P<.04). 

These results indicate a considerable level of injury risk to 
children in DCHs and, given the nature of the study population, 
probably represent a minimum estimate of the true risk. Operators 
of DCHs need increased education and perhaps increased regula- 
tion to decrease hazards in DCHs. 


Indications for Radiographic Evaluation in Children 
With Posttraumatic Hematuria 


A. D. Brandes, E. F. Crain, P. E. Bijur 


Department of Pediatrics, Division of Ambulatory Care and 
Epidemiology, Albert Einstein College of Medicine, Bronx, 
NY 


Radiographic evaluation of children with posttraumatic hematu- 
ria is routinely obtained to detect damage to the genitourinary 
tract. Specific indications for limiting these studies exist for the 
adult population. However, there are no such guidelines for chil- 
dren. The aim of this study was to formulate a set of guidelines for 
radiographic evaluation in pediatric patients with posttraumatic 
hematuria, maintaining the sensitivity of these tests while reduc- 
ing the unnecessary exposure of children to radiation. 

We reviewed the records of 105 patients 18 years of age and 
younger who had radiographic evaluation (intravenous pyelogra- 
phy or computed tomography) as a routine part of their evaluation 
for any degree of posttraumatic hematuria. Using an a priori 
definition of severity, we found that 13 patients had abnormal 
findings that were considered serious (fractured kidney, unsus- 
pected congenital abnormality or tumor, or urethral tear). There 
was no significant relationship between age, sex, type of injury, 
previous medical or genitourinary condition, site of injury, or 
occurrence of skeletal fractures and the presence of significant 
injury identified by radiographic evaluation. Gross hematuria was 
detected in 11 of 13 patients with serious radiographic findings but 
noted in only 16 of the 92 patients without serious findings 
(x? = 23.5, P<.001). Abnormal findings of the physical examination 
(any abdominal, flank, or pelvic findings) were noted in 11 of the 13 
patients with serious radiographic abnormality but in only 33 of the 
92 patients with no serious abnormality (x°=9.2, P<.01). The 
presence of gross hematuria or abnormal results of physical 
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examination with any degree of hematuria were noted in 53 
children, all 13 patients with serious radiographic findings (sensi- 
tivity, 100%), and 40 children without serious radiographic findings 
(specificity, 48.5%). 

These results suggest that the presence of gross hematuria or 
abnormal findings during physical examination with microscopic 
hematuria may identify patients at risk for serious genitourinary 
injury and may permit substantial reduction in the number of 
unnecessary radiographic evaluations. 


Role of the Lateral Roentgenogram in Diagnosis 
of Pneumonia in Outpatient Pediatric Patients 


H. W. Gessner, D. Turkewitz 


Department of General Pediatrics, Geisinger Medical Cen- 
ter, Danville, Pa 


Frontal and lateral chest roentgenograms are frequently ob- 
tained in outpatient pediatric patients suspected of having pneu- 
monia. Our objective was to determine if a frontal chest roent- 
genogram alone provides adequate information. One hundred 
thirty-nine sets of chest roentgenograms from 136 children pre- 
senting to the Pediatric Outpatient Clinic were selected retrospec- 
tively. One hundred twenty-nine films (98%) were obtained to rule 
out pneumonia, and these form the basis of our report. The 
patients’ ages ranged from 1 month to 17 years. The chest roent- 
genograms were randomly arranged, and identifying characteris- 
tics were concealed or removed. The true interpretation was taken 
to be the reading made by a staff radiologist at the patient's visit. 
All frontal views were subsequently read independently by two 
radiologists and one pediatrician. After a minimum period of two 
weeks, the films were rearranged, and the corresponding lateral 
projection was added. The films were then reinterpreted by the 
same physicians. All these readings were made without benefit of 
any clinical information on the patient. Sensitivities, specificities, 
and positive predictive values were then calculated by comparing 
the three study physicians’ interpretations to the official report. 

Assessment using the frontal view for detecting infiltrates 
disclosed, for the pediatrician and two radiologists, respectively, 
sensitivities of 75.5%, 91.8%, and 87.8%; specificities of 93.8%, 
95%, and 100%; and positive predictive values of 88.1%, 91.8%, and 
100%. Assessment of the frontal and lateral views for detecting 
infiltrates disclosed sensitivities of 83.7%, 87.8%, and 87.8%; 
specificities of 93.8%, 98.7%, and 97.5%; and positive predictive 
values of 89.1%, 97.9%, and 95.6% for the pediatrician and two 
radiologists, respectively. Similar results were obtained when 
assessing the frontal and lateral views for detecting any abnormal 
finding (infiltrate, atelectasis, or hyperaeration). Our results 
support the premise that the frontal projection alone usually 
suffices for diagnosing pneumonia in the pediatric patient. 


Diagnosing Pneumonia: Probability Estimates 
and the Chest Roentgenogram 


A. J. Alario, J. S. O’Shea 


Departments of Pediatrics, Brown University Program in 
Medicine, Providence, RI, and Yale University School of 
Medicine, New Haven, Conn 


To examine the relationship between pediatricians’ estimates of 
the probability of pneumonia (PPn), the diagnosis of pneumonia 
(Dx Pn) before chest roentgenogram (CR), and the CR results, 
experienced clinicians assigned the PPn, decided whether and for 
what reason they would order a CR, and recorded pre-CR diag- 
noses for 102 ambulatory children with the symptoms and signs of 
acute lower respiratory tract infection. As part of the study 
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protocol, CRs were then obtained in all patients and interpreted by 
pediatric radiologists without clinical information. 

As demonstrated below, the frequency with which CRs were 
ordered for possible pneumonia (row 1) as well as the frequency of a 
pre-CR Dx Pn (row 2) increased with the PPn (r,=1.0, P = .008 for 
both). Patients who were assigned a high PPn tended to have a 
higher frequency of pneumonia by CR reading (r,=.90, P=.04) 
(row 3). For a PPn between 0% and 59%, clinicians significantly less 
often diagnosed pneumonia, compared with the frequency of 
pneumonia on CR (row 2 vs row 3, x*=14.3, P<.02). 


% PPn Assigned Before CR 





0-19 20-39 40-59 60-79 80-99 
No. of patients 35 31 10 26 10 
% of above patients with 
CR ordered for possible 
pneumonia 9 29 50 88 100 
Pre-CR Dx Pn 3 6 30 94 100 


Pneumonia by CR reading 11 10 40 75 80 


These data indicate that pediatricians do not limit CR ordering 
even when PPn is high and pre-CR Dx Pn is made. Restricting the 
ordering of CRs when the PPn is 60% or higher seems reasonable, 
since for the majority of these patients the CR does not add to the 
clinical diagnosis. Under conditions of less certainty (PPn =60%), 
because of the higher-than-expected frequency of pneumonia on 
chest films, a CR may actually be helpful in diagnosing pneumonia. 


Clinical Importance of Rapid Theophylline Testing in an 
Emergency Setting 


K. Shaw, G. Fleisher 


Departments of Pediatrics and Emergency Medicine, The 
Children’s Hospital of Philadelphia, and Children’s Hospital 
of Boston 


Measurement of theophylline levels may be critical in the 
management of asthmatic patients in an acute setting. To assess 
whether the additional expense of rapid theophylline assays have a 
clinical advantage over traditional laboratory methods, we ex- 
amined the current practice in a busy children’s emergency depart- 
ment (ED) with regard to theophylline use and its impact on 
duration of the ED visit. 

Of 235 consecutive wheezing children who reported receiving 
theophylline, levels were not obtained on 121 (51%), although for 39 
of these children dosages were adjusted. Of the remaining children 
who had levels drawn, if intravenous theophylline therapy was not 
indicated, their wait for a theophylline level was longer than that 
for their ED visit. Although theophylline levels were measured for 
all children who required an intravenous bolus of theophylline, 
most children (83%) were treated before levels were available, 
which took an average of one hour and 47 minutes. Treatment was 
initiated in the majority of patients because they appeared sicker 
and had higher asthma scores than those who waited for deter- 
mination of levels (P = .02). However, when children were treated 
without such information, 11% had toxic effects and 71% were not 
given an adequate dosage. The latter were more likely to require 
additional intravenous theophylline, which prolonged their ED 
stay. 

These findings indicate that clinical estimates are not adequate 
for either altering dosage or ordering intravenous therapy with a 
potentially highly toxic drug. It would appear that the rapid 
immunoassays for theophylline would be of greater clinical benefit, 
reducing morbidity and duration of ED stay in the management of 
acutely asthmatic patients. 
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Comparison of Two Methods of Rapid Theophylline 
Testing in Clinical Practice 


K. Shaw, G. Fleisher 


Departments of Pediatrics and Emergency Medicine, The 
Children’s Hospitals of Philadelphia and Boston 


Rapid access to serum theophylline levels is essential in the 
management of acute asthmatic attacks in children. Two rapid 
immunoassays, the Seralyzer and AccuLevel, have shown good 
correlation to reference methods in controlled research trials, but 
no evaluations of their utility in clinical situations has been done. 
The use of these tests was compared on blood samples from 80 
acutely wheezing children who reported taking theophylline and 
whose management included an estimate of their theophylline level 
by resident physicians based on the clinical history. 

Theophylline levels ranged from nondetectable to 33.3 mg/L 
(185 pmol/L) (mean, 8.8 mg/L [49 pmol/L]). Both the Seralyzer 
(n=43) and AccuLevel (n=63) correlated well with the reference 
level (Seralyzer, r=.98; AccuLevel, r=.97) at levels comparable 
with those in other studies. The Seralyzer was more accurate, with 
no statistical difference with the reference level and no deviations 
greater than 3 mg/L (17 pmol/L). The AccuLevel differed from the 
reference significantly (P<.001), with 17% (11/63) deviating by 
more than 3 mg/L (17 pmol/L), all higher than the reference. The 
management of four of these 11 children might have been altered by 
knowledge of the value; three were spared toxic boluses of the 
drug, and one may have been undertreated. Both methods, how- 
ever, were superior to the clinical estimates (r= .26). 

While the Seralyzer appears to be a more precise method 
acceptable for hospital laboratories, it has the disadvantage of 
requiring a machine and trained technician. The loss of precision 
with AccuLevel is offset by ease of use with minimal training and 
equipment. This study points out the necessity of evaluating new 
diagnostic technology from clinical and statistical perspectives. 


Pitfalls in the Use of Clinical Asthma Scoring 
M. D. Baker 


Departments of Pediatrics and Emergency Medicine, The 
Children’s Hospital of Philadelphia 


Several scoring systems have been advocated for use in the 
clinical setting to help determine the severity of asthma exacerba- 
tions in children. One such system is the Woods-Downe’s score. We 
evaluated the correlation of this system with outcome in 150 
consecutive children presenting to an urban emergency depart- 
ment for treatment of acute asthma. All children received standard 
management consisting of administration of B-adrenergic agents 
and theophylline compounds. Each patient was assigned a clinical 
asthma score (CAS) before each treatment phase and before final 
disposition. Ten days later, each family was contacted by phone, 
and information regarding the course of the child’s illness during 
the intervening time was obtained. Initial and disposition CASs 
were subsequently correlated with disposition and outcome. 

Of the 150 children enrolled, 62 were admitted to the hospital for 
an average of 2.7 days. Pretreatment CASs were not significantly 
different for admitted and discharged patients. Disposition CASs 
were significantly different between groups (mean CAS, 1.82 for 
admitted patients and 0.39 for discharged patients). Within the 
admitted group, 12 (19%) of the patients were hospitalized for fewer 
than 24 hours. The mean CAS for these 12 children was not 
significantly different from that of the other admitted patients. 
While only 16% of discharged patients required repeated visits for 
continued asthma treatment, 30% sustained additional morbidity 
at home, averaging 2.7 days of school missed. The mean CAS for 
this subgroup did not significantly differ from that of the other 
discharged patients. These data indicate that CAS alone is not a 
reliable indicator of outcome in acute asthma of childhood. 
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JOINT TOPIC SESSIONS WITH AMERICAN PEDIATRIC 
SOCIETY AND SOCIETY FOR PEDIATRIC RESEARCH 
ADOLESCENT MEDICINE 


Preventing Adolescent Pregnancy Using Health Educa- 
tion Computer Games: Computer-Assisted Instruction 
(CAI) Programs 


D. M. Paperny, J. R. Starn 


Department of Pediatrics, University of Hawaii School of 
Medicine, Honolulu 


Adolescents enjoy animated-action, color computer games, 
which capture and hold attention. Computer-assisted instruction is 
a new, powerful, health education tool that has an interactive/ 
responsive format, provides information, and simulates outcomes 
bearing the impact of reality. Teenagers actively explore alter- 
natives and outcomes, and experience consequences of behaviors. 
Two specially designed game programs facilitate a realistic under- 
standing of the responsibilities, results, and costs of sexual be- 
haviors, pregnancy, and parenting. We found that the psycho- 
dynamics of adolescent sexuality are modified as these educational 
game programs impart knowledge, correct misconceptions, and 
allow teenagers to practice desired behaviors and learn appropri- 
ate decision-making skills. 

For teenagers who believe that they would like to become 
parents, the BABYGAME, designed to deter parenting, provides 
a more realistic personal evaluation of their parenting desires, 
needs, decisions, and abilities. For teenagers who would benefit 
from appropriate sex education, ROMANCE corrects misconcep- 
tions and provides simulated outcomes and realistic information on 
abstinence, sexuality issues, contraception, and responsible sex- 
ual decision making. 

Evaluation of programs demonstrated improvements in atti- 
tudes, beliefs, feelings, and knowledge on these sensitive subjects. 
Half of the 718 randomly selected students from five high schools 
used the educational programs, and half served as matched non- 
game controls. Measures of 20 knowledge/psychologic factors 
associated with pregnancy and parenting were made separately in 
control and user groups. By a cross-tabulation analysis, 11 mea- 
sures showed statistically significant improvements in user groups 
compared with controls. BABYGAME users increased their 
knowledge of costs of a birth and of raising a child and responded 
that they may not have the financial means to be a parent. 
ROMANCE users said that they would seek professional help more 
often than controls, had a better understanding of pregnancy risks, 
and preferred more effective means of contraception. Teachers and | 
teenagers found the computer games acceptable and fun, and they 
reduced counseling time in physician’s offices. Computer-assisted 4 
instruction is a promising means of preventing teen pregnancy. 


Young Adolescents’ Self-assessment 
of Sexual Maturation 


B. Frankowski, P. Duke-Duncan, A. Guillot, D. McDougal, 
R. Wasserman, P. Young 


Department of Pediatrics, University of Vermont College of 
Medicine, Burlington 


Stage of sexual maturation (Tanner stage [T]) is as important as 
chronological age in the study of adolescent biology and behavior. 
Prior research has demonstrated that older adolescents can accu- 
rately assess their stage from photographs or drawings. Since 
puberty can begin at 8 years, investigation of the correlates of early 
and midmaturation have been hampered by the lack of an accept- 
able self-assessment method for younger children. We determined 
the ability of children aged 7 to 12 years to perform this self- 
assessment from drawings of Ts. 

Seventy-five percent of children presenting consecutively for 
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well-child visits in our pediatric practice participated (n = 98). Self- 
ratings by 66 girls (aged 7 to 12 years) and 32 boys (aged 9 to 12 
years) were compared with ratings based on physical examination 
by one of the six investigators. Agreement with physician rating 
occurred for breast stage (B) in 40 of 66 girls (r=.75, P<.001, 
«=.56) and for pubic hair in 52 of the 66 girls (r=.88, P<.001, 
x =.70), comparing favorably with results of previous studies. The 
older girls in our study were more accurate in assessment of their 
pubic hair than were the younger girls (r=.96, k=.73 vs r=.63, 
x=.4). The breast assessment was done less accurately in two 
groups: overweight prepubertal girls, who chose B,, and older girls 
in B,, who selected B,. 

Agreement with physician rating for male genital development 
occurred in 15 of 32 (r=.25, P<.01, x =.20) and for pubic hair in 14 
of 32 boys (r=.44, P<.01, k=.15), markedly below the agreement 
rates for boys in both previous studies. Most inaccuracies in self- 
assessment were overestimations by the boys of their develop- 
mental stage; over one half of prepubertal boys rated themselves as 
being in T2 to T4. 

These results confirm that girls in the age group 7 to 12 years can 
perform self-assessment accurately. With attention to the problem 
of the overweight prepubertal girl, the correlation for breast 
assessment could probably be improved substantially. Boys in the 
age group 7 to 12 years cannot reliably perform self-assessment 
using drawings of Ts. 


BEHAVIORAL PEDIATRICS 


The Denver Developmental Screening Test: How Good 
Is Its Predictive Validity? 


H. C. Bauchner, S. W. Greer 


Department of Pediatrics, Boston University School of Medi- 
cine 

The Denver Developmental Screening Test (Denver) has become 
the most widely used assessment scale of young children in the 
United States. Despite the Denver’s popularity, no single large 
study has been conducted assessing its adequacy as a screening 
test. The purposes of our study were to assess how each study 
investigating the Denver's predictive validity complied with meth- 
odologic standards for clinical prediction and to reanalyze and pool 
the results of these studies. A study was eligible for review if it was 
published in English, the outcome was measured at least one year 
after the Denver had been administered, and the study sample was 
drawn from a nonreferred population. 

Five studies met the criteria for inclusion. The methodologic 
standards included the following: (1) definition of the outcome, (2) 
definition of predictive finding (appropriate scoring and adminis- 
tration of the Denver), (3) patient’s age and sex stated, (4) study 
site deseribed, (5) effects of clinical use prospectively measured 
(effect on a child who is misclassified as normal), and (6) mathemat- 
ical technique described. Of the five studies, one complied with five 
of the standards, and four complied with three or less of the 
standards. 

Outcomes were divided into good and poor (IQ<80, school 
problems, low achievement test scores). After pooling the results 
(N =3503), the overall sensitivity was 20%, specificity was 98%, 
positive predictive value was 41%, negative predictive value was 
83%, overreferral rate was 5%, and underreferral rate was 15%. 
The likelihood ratio, which expresses the odds that a given level of a 
test result would be expected in a child with a poor outcome, was as 
follows: abnormal Denver, 5.7 to 15.7; questionable Denver, 1.2 to 
1.6; and normal Denver, 0.4 to 0.8. The likelihood ratio possesses 
three powerful statistical properties: (1) it does not change as 
prevalence changes, (2) it can be calculated for several levels of the 
test result (abnormal, questionable, passing), and (3) it can be used 
to calculate the odds for the outcome. 
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We conclude that the studies assessing the predictive validity of 
the Denver do not meet a majority of the methodologic standards 
for clinical prediction and that the pooled results suggest the 
Denver may not identify approximately 15% (underreferral rate) of 
children who have a poor outcome. Additional research needs to be 
conducted regarding the predictive validity of the Denver. 


Crying in !Kung Infants: Distress Signals 
in a Responsive Context 


R. G. Barr, R. Bakeman, M. Konner, L. Adamson 


Department of Pediatrics, McGill University, Montreal, and 
Montreal Children’s Hospital; Department of Anthropology, 
Emory University, Atlanta; and Department of Psychology, 
Georgia State University, Atlanta 


In industrialized societies, infant distress is characterized by 
prolonged crying bouts and elicits intermittent carrying, feeding, 
use of pacifiers, and often deliberate nonresponse. We examined 
the roles of crying in the !Kung San, a hunter-gatherer society in 
which infant care includes continuous proximity, carrying, and 
feeding. Six 15-minute observations with 5-s intervals were carried 
out at 68 age points on 33 infants from 1 to 99 weeks of age. 
Frequency and total duration of cry/fret episodes per waking hour 
were estimated for each age point, and results were pooled for ages 
0 to 3 months, 4 to 12 months, and over 12 months. Caretaker re- 
sponses included categories of Infant Nurse, Mother Nurse (nipple 
insertion), Behavioral (eg, rock), Social Verbal (eg, sing, vocalize), 
Other Social (eg, encourage), and Negative (eg, mother leaves). 
Probability of responses within 15 s were determined by lag condi- 
tional analysis. Strength of specific association to cry/fret, adjust- 
ing for base rates of response behaviors, was measured by z scores. 

Cry/fret frequency changed from 17.3 to 11.5 episodes per hour, 
and duration changed from 3.5 to 1.6 minutes per hour at less than 3 
and more than 12 months of age, respectively. At least 60% of 
episodes were less than 5 s, and less than 9% were more than 30s 
long. Only 5% were cries at less than 3 months; only 19% were cries 
at more than 12 months. Caretaker responses occurred to 92% (at 
<3 months) and 82% (at >12 months) of episodes. At less than 3 
months of age, most likely responses were Behavioral (.51), Infant 
Nurse (.43), or Mother Nurse (.37). At more than 12 months, Infant 
Nurse was most likely (.87) and Behavioral less likely (.15). 
Negative responses were unlikely (.02 to .07). Initially, Mother 
Nurse was most strongly associated with cry/fret (z=20.4) fol- 
lowed by Social Verbal (z =13.4) and Behavioral (z= 12.7). After 12 
months, Social Verbal was most strongly associated (z=10.6), 
followed by Other Social (z=8.6), Infant Nurse (z=8.5), and 
Behavioral (z=8.1). For 4 to 12 months of age, findings were 
intermediate to those of infants aged less than 3 months and more 
than 12 months. 

In the !Kung, distress behavior in a highly responsive context 
occurs in frequent but brief episodes. It initiates soothing and 
nutritive responses but is also strongly tied to positive verbal social 
interactions. In these conditions, distress behavior may have an 
important developmental function of ensuring early verbal stim- 
ulation. 


EPIDEMIOLOGY 


Increasing Disease due to Bordetella pertussis 
Associated With Declining Immunization Rates 
in Kansas City, Mo 


J. E. Pennington, M. A. Jackson 


Department of Pediatrics, University of Missouri-Kansas 
City, and Children’s Mercy Hospital, Kansas City, Mo 


Immunization rates in Kansas City, Mo, decreased from 95% to 
80% from 1980 to 1985; in 1985, there was a 350% increase in the 
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number of cases of whooping cough, prompting us to review all 
eases resulting in hospitalization between Jan 1, 1976, and Oct 31, 
1986. Charts were reviewed for 63 children who had either a 
positive fluorescent antibody (53 children) or positive culture (18 
children). 

Children ranged in age from 3 weeks to 48 months; 46 (73%) of 63 
were infants younger than 6 months of age. Presenting symptoms 
were present for an average of 13 days (range, one to 75 days) and 
included day cough (97%), night cough (27%), or paroxysmal cough 
(84%). Ten (16%) of the children “whooped,” including 13% of 
infants aged 6 months or younger; cyanosis with coughing was 
reported for 32 (50%), and 35 (56%) had posttussive vomiting. 
Apneic episodes were noted in 30% of infants (average age, 4 
months; range, 0.75 to 15 months). Physical examination results 
were normal except for cough in 40 (63%) of the 63 children. Rales 
or rhonchi were found in 16 (70%) of 23 children, wheezing in six 
(26%) of 23, and periorbital swelling or erythema in two. Abnormal 
findings of physical examination did not accurately predict a 
complicated course. A normal chest roentgenogram was found in 
25 (42%) of 60 children. The most common abnormalities were 
perihilar infiltrates in 19 (54%) of 35 and/or lobar infiltrates or 
atelectasis in 20 (57%) of 35 children. The average total white blood 
cell count was 21000/mm (21.0 x 10°/L), with an average absolute 
lymphocyte count of 15 276/mm° (15.3 x 10°/L). Lymphocytosis per- 
sisted in 70% after one week and in 14% after two weeks. 
Complications were noted in 12 (26%) of 63; all were infants younger 
than 6 months of age. 

Six infants required bagging with oxygen; two children had 
seizures, one of whom died. Eight children required readmission 
for persistent cough, cyanosis, seizure, or vomiting and weight 
loss. Of children over 6 months of age, 83% were incompletely 
immunized and therefore had preventable cases of Bordetella 
pertussis. None of the infants with a history of prematurity were 
adequately immunized. 

Bordetella pertussis remains a significant cause of morbidity and 
mortality in small children. Increased efforts are needed to 
maintain immunization rates of all children, including premature 
infants. 


The Natural History of Cytomegalovirus Excretion by 
Children in Group Day Care 


J. R. Murph, J. F. Bale, Jr 


Departments of Pediatrics and Neurology, University of 
lowa, lowa City 


Cytomegalovirus (CMV) frequently infects young children who 
attend group day care. Although congenitally infected children 
excrete CMV for extended periods, the natural history of CMV 
excretion among children who acquire the virus in day care is 
unknown. To determine the acquisition rates and duration of CMV 
excretion among such children, we sampled the urine and saliva of 
65 children in a single day-care center at three- to six-month 
intervals over a two-year period. 

During the study, 23 children (85%) excreted CMV in urine and/ 
or saliva. The duration of CMV excretion ranged from four to 24 
months, with a mean+SE of 9.73+1.47 months for excretion in 
urine (n=10) and 8.33+0.87 months for saliva (n=8). Among 
children who were initially CMV negative, the mean age at onset of 
CMV excretion was 26.8 months. The mean duration of excretion 
for children who remained in the study until CMV excretion ceased 
was 11.48 months for urine and 10.88 months for saliva. Children 
who excreted CMV tended to enter day care at an earlier age (7.7 
months for CMV excretors vs 10.1 months for nonexcretors) and 
spent more hours per week in day care (43.6 vs 37.8 hours). At the 
initial sample collection, CMV-excreting children were younger 
than nonexcretors (26.8 vs 35.0 months) (P = .02). However, there 
was no correlation between age at which children began to excrete 
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CMV and the duration of excretion in urine (r=.075) or saliva 


(r=.339). 

These results indicate that children in day care who acquire CMV 
excrete the virus for many months and are thus a substantial 
reservoir of infection for exposed adults. 


Correlates of First-Trimester Care in a Public Health 
Department Prenatal Clinic 


J. M. Pascoe, M. Rohrer 


Departments of Pediatrics and Human Development and 
Family Practice, Michigan State University, East Lansing 


Early access to prenatal care is a major issue in the prevention of 
low birth weight. Although the Committee to Study the Prevention 
of Low Birth Weight advocated a national commitment to adequate 
prenatal care, the Children’s Defense Fund has recently reported a 
decrease in the proportion of women who receive “early” (first- 
trimester) care. Therefore, we studied 107 indigent women (75% of 
whom were receiving Medicaid) seen consecutively for their initial 
visit at a public health department’s prenatal clinic to ascertain 
factors associated with first-trimester care. A written survey was 
used. The survey included items on individual health behaviors, 
attitudes toward medical care for mothers and their infants, 
perceived social support, depression, and demographics. Data 
were collected over 12 weeks by a clinic nurse, and all patients 
agreed to participate. 

Only 26.7% of women who believed they came in “early” had their 
initial vist during their first trimester. Over one third (34%) of 
women who found the prenatal clinic “by word of mouth” were seen 
in the first trimester, compared with 13% (P = .01) who knew about 
the clinic from previous experience or a telephone book. Care in the 
first trimester was not related to age, gravidity, race, marital 
status, or a history of medical problems during a previous preg- 
nancy. Because early access to prenatal care is a result of many 
factors, we performed stepwise discriminant function analysis. 
Independent variables included health behaviors and attitudes, 
maternal social support, depression, and demographics. The first 
two variables in the function were the availability of an adult to 
share “regular” talks and satisfaction with communication from a 
male support figure, followed by attitude toward labor and delivery 
and previous history of annual health maintenance visits. Over 
three fourths (77%) of mothers were correctly classified “early” or 
“late” using this function (P<.02). 

These cross-sectional data suggest that programs designed to 
facilitate first-trimester prenatal care should focus on health 
education and the augmentation of patients’ informal prenatal 
social support. 


Child Homicide in Cook County, Illinois: 1977 to 1982 
K. K. Christoffel, N. K. Anzinger, D. Merrill 


Department of Pediatrics, Northwestern University, and The 
Children’s Memorial Hospital, Chicago; and Department of 
Geography, University of Illinois at Chicago 


Homicide is the only leading cause of death for children under 15 
years of age that has increased in incidence in recent decades. To 
guide prevention, an analysis was undertaken concerning all 
deaths of Cook County residents less than 15 years old that 
occurred from 1977 to 1982 and were ruled by the County Medical 
Examiner's Office to be homicides (n= 232) or of undetermined 
manner (n= 232). 

The 464 decedents (70% black, 61% male) included children in the 
following age groups: less than 1 year, 31%; 1 to 2 years, 25%; 3 to 4 
years, 9%; 5 to 9 years, 10%; and 10 to 14 years, 23%; 1% were fetal 
deaths. As victim age increased, prevalent circumstances of death 
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changed from beatings (<3 years, 44%; >9 years, 5%) to arson, 
stabbing, strangulation, gunshot, and hit-and-run accidents (<3 
years, 19%; >9 years, 70%). Identified perpetrators were usually 
parents when victims were under 3 years of age (136 [66%] of 206 
children) but were rarely parents when victims were 10 to 14 years 
of age (three [4%] of 70). Fathers or stepfathers were involved in 
55% of parent-perpetrator cases for children younger than 3 years 
of age. Identified babysitter-perpetrators were usually young 
males (11 [69%] of 16). Beatings, when explained, were because of 
crying; toilet, sleep, or feeding problems; or disobedience (12 [92%] 
of 13). When known (n= 58), gun injuries often involved anonymous 
assaults (26%), bystanding (24%, including parent homicide or 
suicide), or gunplay (19%). In cases with any available information 
(n=21), stabbing and strangulation were associated with rape, 
disappearance, deserted places, home invasion, or delusional 
adults (86%). 

Mapping of cases indicates some clustering; 70% of victims lived 
in 11% of the county’s census tracts. This large series of definite and 
possible urban child homicides suggests the following discrete 
priorities for prevention: providing preadolescent boys as well as 
girls with skills for both nonviolent management of difficult infant 
and toddler behaviors and self-protection, gun control, and focus 
on high-incidence areas. 


An Assessment of Parameters of Health Care and 
Nutrition in Homeless Children 


P. J. Acker, A. H. Fierman, B. P. Dreyer 


Department of Pediatrics, New York University School of 
Medicine, Bellevue Hospital Center, New York 


In New York City, three fourths of homeless individuals living in 
shelter hotels are children. As there is a paucity of data on these 
children, we compared parameters of their health care and nutri- 
tion to those of domiciled children of a similar economic status. We 
reviewed the initial visits of 98 shelter hotel children aged from 
birth to 12 years who presented consecutively to our outpatient 
department. The following data were gathered: hematocrit, free 
erythrocyte protoporphyrin (FEP), mean corpuscular volume 
(MCV), and immunization status. Data were similarly obtained for 
a contro! group of 253 children who presented during the same time 
(January to August 1985) and who met the following criteria: (1) it 
was their first visit to our clinic, (2) family income was below 150% 
of the federal poverty level, and (3) they were domiciled. 

A striking difference in immunization status was found between 
the homeless and domiciled groups. Among homeless children, 43 
(49%) of 88 had immunization delays vs 30 (12%) of 246 in the 
domiciled group (x*=51.4, P<.01). 

Hematocrit, FEP, and MCV were analyzed by age and homeless 
status. For children aged 6 months to 2 years, significant differ- 
ences were found between the homeless and domiciled groups in 
mean FEP level (homeless, 38 wg/dL [0.67 pmol/L]; domiciled, 
27 wg/dL [0.48 pmol/L]; P<.05, protected t test, two-way analysis 
of variance [ANOVA]) and in the number of children with an FEP 
level greater than or equal to 35 g/dL (20.62 pmol/L). In the 
homeless group, 15 of 30 patients had an FEP level of 35 pg/dL 
(0.62 pmol/L) vs 20 (25%) of 80 in the domiciled group (x?=6.17, 
P<.05). Serum lead levels were elevated in only one patient. No 
significant differences were found in hematocrit or MCV for any 
age group. 

We conclude that homeless children are at significant risk for 
immunization delay. Crowded living conditions increases this 
public health risk. We also found that based on elevated FEP 
levels, homeless children aged 6 months to 2 years are at increased 
risk for iron deficiency. This may indicate the presence of other 
nutritional deficiencies and should be the subject of further 
investigation. A sample selected at the shelter hotels, not from a 
hospital clinic population, is needed to confirm these findings. 
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Screening for Iron Deficiency: Results and Risk Factors 


R. Pantell, J. Mellema, the California Collaborative Office- 
Based Research Group 


Department of Pediatrics, University of California, San Fran- 
cisco, and American Academy of Pediatrics, Elk Grove 
Village, Ill 


As the prevalence of iron deficiency anemia is decreasing, 
recommendations for screening have come under increasing scru- 
tiny. To address this problem, we designed a study to determine 
the following: (1) the frequency with which practicing pediatricians 
encounter abnormal screening results (hemoglobin =10.5 g/dL 
[=105 g/L], hematocrit <32% [=0.32]), (2) how pediatricians 
manage abnormal screening results, and (3) whether low-risk and 
high-risk groups can be determined using clinical parameters. 

A prospective study was implemented in which 42 pediatricians 
practicing in 13 separate community locations clinically evaluated 596 
children aged 9 to 15 months before being screened for iron deficiency 
anemia. Children being screened for other purposes or for follow- 
up of documented anemia were excluded. Specific criteria for 
screening varied among practitioners; 94% of patients were screened 
routinely, the rest selectively. Standard demographic factors were 
identified along with clinical parameters considered to place 
infants at risk (low birth weight, low weight for height, early 
introduction of cow’s milk, frequency of infection visits, and 
others). The population studied was 78% white, 7% black, 8% Asian, 
8% Hispanic, and 2% other; 12.5% were enrolled in Medicaid. 

Of the children evaluated, 9.1% had abnormal screening results, 
but only 3% had hemoglobin levels less than 10 g/dL (<100 g/L) or 
hematocrit less than 30% (<0.30). Those with abnormal screening 
results had a diagnostic or therapeutic intervention 83% of the time 
(30%, further laboratory testing; 26%, diet change; and 62%, 
therapeutic iron). Seven percent of the children with normal 
screening results received intervention. 

The frequency of anemia encountered with varying numbers of 
risk factors was (Wilcoxon rank sum test, two-tailed, P=.04) as 
follows: 


No. of Risk Factors 





0 1 2 =3 
Frequency of abnormal 


screening results, % 6.8 6.9 12.2 21.4 


In summary, abnormal screening results for anemia are com- 
monly encountered and acted on in community practices. The 
presence of certain historical and clinical parameters is useful in 
distinguishing patients at high risk. 


Childhood Physical Fitness Tests: A Predictor of Adult 
Activity Levels? 


B. A. Dennison, E. Charney 


Department of Pediatrics, Sinai Hospital of Baltimore, and 
The Johns Hopkins University School of Medicine, Balti- 
more 


Regular physical activity has both short- and long-term health 
benefits in adults. However, there is little information about when 
adult habits of physical activity are established. The purpose of 
this study was to determine if physical fitness tests commonly 
performed on schoolchildren predict future physical activity levels 
in young adulthood. 

A nonconcurrent prospective study design was used. The cohort 
consisted of 740 young men, currently 23 to 25 years of age. As 
children, they had taken the Youth Physical Fitness Test, half 
when they were 10 to 11 years old and half when they were 15 to 18 
years old. Their current physical activity level was assessed 
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itilizing the Seven-Day Activity Recall method. Of the 740 men, 
453 (61%) completed the mailed questionnaire. 

Using the total physical activity score and the frequency and 
intensity of hard or strenuous exercise, we dichotomized the 
outcome into physically active (n=297) and inactive (n=118) 
groups. A degree of physical activity was chosen that correlates 
with improved cardiovascular fitness and lower coronary artery 
disease in later adult life. The indeterminant group (n=44) was 
eliminated from further analysis. 

A log transformation was used to normalize the distribution of 
the raw fitness test scores, which were then standardized by age. 
Analysis by Student’s t test suggested an association between 
fitness testing in children and activity level in adults: 600-yard run 
(P<.001), 50-yard dash (P=.02), shuttle run (P=.06), situps 
(P =.03), and softball throw (P =.03). Additional childhood varia- 
bles were tested, and reported parental encouragement of exercise 
also appears to be involved in the association (P =.01). 

Preliminary multivariate discriminant analysis revealed that 
parental encouragement and scores from the 600-yard run are 
involved in an association with adult physical activity levels. 
Further multivariate analysis will be carried out to determine a 
cluster of variables that may allow one to identify which children 
are at increased risk of becoming physically inactive adults. 


GENERAL PEDIATRICS 


Effectiveness of Prescribing an Antihistamine-Decon- 
gestant for Young Children With the Common Cold 


N. Hutton, M. H. Wilson, E. D. Mellits, N. A. Holtzman, 
C. DeAngelis 


Department of Pediatrics, The Johns Hopkins University 
School of Medicine, Baltimore 


Antihistamine-decongestant combinations are prescribed fre- 
quently for children despite little data supporting their use in 
treating symptoms of the common cold. This study was designed to 
test the hypothesis that there is no clinically significant difference 
in relief of symptoms of upper respiratory infections in young 
children between antihistamine-decongestant, placebo, and no 
treatment. Clinical significance was defined as an increase of 50% 
between groups in the proportion of patients reported as improved 
at two days. The achieved sample sizes per group were consistent, 
setting a at .05 (one-tailed), with a B value of approximately .2. 

One hundred thirty-two children between the ages of 6 and 60 
months presenting to a pediatric clinic with a “cold” were eligible 
by predetermined medical criteria (indicating the absence of more 
serious or otherwise treatable illness) to participate in the study. 
After parental consent was obtained, 96 (73%) of the children were 
randomized into one of three groups: drug (double-blind), placebo 
(double-blind), or no medicine (unblinded). Severity of nine symp- 
toms was assessed by interview before the pediatric visit and again 
two days later by a telephone interviewer unaware of the child’s 
group assignment. Follow-up information was obtained for 84 
children (88%). Changes in the symptom scores were standardized 
to a z score. 

There were no differences among the three groups in the 
proportion of children reported improved; 20 of 30 who received the 
drug (67%), 17 of 24 who received placebo (71%), and 17 of 30 who 
received no medicine (57%) were considered “better” overall by 
their parents (P = .53). Analysis of variance revealed no differences 
among groups in symptom score changes; the mean change in the 
drug group was — 0.023, in the placebo group was + 0.076, and in 
the no-medicine group was —0.035 (P =.69). Combining the pla- 
cebo and no-medicine groups did not change the results. 

We conclude that there is no clinically significant improvement in 
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symptoms of upper respiratory infection in young children pre- 
scribed an antihistamine-decongestant, including no significant 
placebo effect. 


Sulfonamide Prophylaxis vs Ventilation Tubes in Hear- 
ing Loss due to Recurrent Otitis Media With Effusion: 
Preliminary Results of a Randomized Controlled Trial 


W. Feldman, P. Bernard, A. Smith, R. Stenstrom 
Children’s Hospital of Eastern Ontario, Ottawa 


Randomized controlled trials have shown sulfonamide prophy- 
laxis or ventilation tubes each to be more effective than no 
treatment in recurrence rate and hearing in children with recur- 
rent otitis media (OM) with effusion. Our study is, to our knowl- 
edge, the first to compare the effectiveness and side effects of 
medical vs surgical treatment in this condition. 

Twenty-eight children between the ages of 2⁄2 to 7 years with 
hearing loss greater than 30 dB in at least one ear; history of 
hearing loss and/or at least three episodes of acute OM in the 
previous six months; type B or C tympanograms and no sen- 
sorineural loss, trisomy, or cleft palate were, after informed 
parental consent, randomly allocated to have a bobbin variety of 
ventilation tube inserted or to receive sulfisoxazole, 75 mg/kg in 
two divided doses, for six months. Subjects were seen at 2, 4, and 6 
months and given a pure-tone audiometric evaluation by an au- 
diologist blinded as to group assignment. In addition, the number 
of episodes of acute OM was assessed by parent questionnaire and 
confirmed by the private physician. Medication compliance was 
recorded by measuring the content of sulfisoxazole in the bottle by 
an independent clinic nurse. Randomization separated the surgical 
(S) group and medical (M) group equally according to age, sex, and 
baseline hearing levels. Subjects in the M group at baseline had 
more episodes of OM (P = .015) in the previous six months than had 
subjects in the S group. At 2, 4, and 6 months, there were no 
statistically significant differences in hearing; both groups equally 
improved, as well as in the number of episodes of acute OM. Five 
of 15 in the M group were switched to tubes because of allergic 
rash or persistent hearing loss; three of 13 in the S group were 
switched to sulfonamide prophylaxis because of persistent drain- 
age or other complication. Compliance with medication was 96% in 
the M group. 

These preliminary results are not conclusive because the sample 
size is small and the follow-up is short. We will ultimately study 
more than 200 children for over two years. At the moment, we can 
conclude that a majority of children who meet the criteria for 
surgery can, for six months, be managed medically with equally 
good results, much lower cost, and no anesthetic risk. 


Extended Cerebrospinal Fluid White Cell Differential 
Count in Prediction of Cause of Meningitis 


A. M. Lenane, R. C. Baker 


Department of Pediatrics, University of Cincinnati College of 
Medicine, and Cincinnati Children’s Hospital Medical Center 


In the past, the cerebrospinal fluid (CSF) white cell differential 
count was reported only as the percentage of polymorphonuclear 
(PMN) and mononuclear cells, and it was accepted that bacterial 
meningitis resulted in a predominance of PMNs and that viral 
meningitis resulted in predominately mononuclear cells. However, 
in recent years, most laboratories are reporting full differential 
cytology on the CSF white cells due to improved staining technique 
and the use of the cytocentrifuge. Since peripheral atypical 
lymphocytes (ALs) are associated with viral infections, presum- 
ably from viral transformation of lymphocytes, and immature 
PMNs (band forms) are associated with bacterial infection, we 
hypothesize that the presence of CSF ALs associated with CSF 
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pleocytosis should correlate with viral meningitis and that band 
forms should correlate with bacterial disease. To test this hy- 
pothesis, we reviewed the peripheral and CSF cell counts and 
differential counts for one year, limiting the study to CSF with 
positive bacterial or viral culture results. Samples of CSF from 
traumatic lumbar punctures (red blood cell count, >1000/mm* 
[>1000 x 10°/L]) were excluded from the study. 

During the one-year study, 55 CSF cultures yielded a bacterial 
organism (37 for Haemophilus influenzae, eight for Streptococcus 
pneumoniae, seven for Neisseria meningitidis, and three for 
group B streptococcus) and 42 cultures yielded viral organisms (41 
for enterovirus and one for herpes simplex). There were no ALs in 
the CSF of patients with bacterial meningitis, compared with ALs 
in 16 of 42 patients with viral meningitis (sensitivity, 38%; speci- 
ficity, 100%; positive predictive value, 100%; negative predictive 
value, 68%). The presence of band forms in the CSF was not a 
sensitive predictor of cause. However, correlating the peripheral 
differential cell count with the CSF differential cell count using the 
ratio of total lymphocytes (CSF plus peripheral cells, with ALs 
weighted) to total PMNs (CSF plus peripheral cells, with band 
forms weighted), the resulting ratio was less than 1:1 in all patients 
with bacterial meningitis, compared with 20 of 42 patients with 
viral meningitis (sensitivity, 100%; specificity, 52%; positive pre- 
dictive value, 73%; negative predictive value, 100%). 

We conclude that the extended differential count of CSF white 
cells may be helpful in differentiating viral from bacterial men- 
ingitis. 


GENERAL PLENARY SESSION 


A Randomized Trial of Social Worker Effectiveness in 
Chronic Illness 


T. Nolan, I. Zvagulis, |. B. Pless 
Montreal Children’s Hospital 


This study presents the results of the first randomized clinical 
trial of social worker effectiveness in the prevention and treatment 
of psychosocial maladjustment in children with chronic illness. 
From 474 eligible subjects in 11 specialty clinics, 345 children (73%) 
aged 4 to 16 years were stratified by clinic and randomized to 
treatment (n=175) and control (n=170) groups. Treatment sub- 
jects were then randomized to one of four study social workers. 
Supplementary social work services with defined goals were made 
available for six months to families assigned to the treatment 
group. 

The principal outcome measure, the Achenbach Child Behavior 
Checklist (CBCL), was administered to all parents before ran- 
domization (T1) and ten months later (T2). The rate of transition 
from an abnormal score on the CBCL at T1 to a normal score at T2, 
an indication of therapeutic effect, was 42.9% for treatment 
subjects and 32.5% for controls (y?=1.18, P=.27). Change from 
normal scores at T1 to abnormal scores at T2, indicating a preven- 
tive effect, were 11% and 6.3% for treatment and controls, respec- 
tively (y?=1.64, P=.2). The change in score (mean + SE) on the 
CBCL summary score for treatment subjects was 0.9+0.7 and 
0.7+0.6 for controls (P = .84). 

On a measure of maternal depression (Rutter Malaise Inven- 
tory), rates of change from normal to abnormal and vice versa were 
almost identical. Other measures of child-perceived competence 
(Harter’s Perceived Competence Scale for Children), adjustment 
(Ellsworth’s Child and Adolescent Adjustment Profile), and serv- 
ice utilization did not show differences. This study has therefore 
failed to detect a beneficial effect of social worker support on child 
or maternal psychosocial function. It is concluded that other 
modalities of intervention with similar goals should be considered 
and assessed in this manner. 
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Siblings of Disabled Children: A Five-Year Follow-up 
N. Breslau 


Departments of Psychiatry and Pediatrics, Case Western 
Reserve University School of Medicine, Cleveland 


A previous report on the psychologic functioning of siblings of 
children with cystic fibrosis, cerebral palsy, myelodysplasia, and 
multiple handicaps found that siblings were not at increased risk 
for severe psychiatric impairment, although they showed a signifi- 
cant excess in aggressive behavior. From a five-year follow-up of 
this sample of siblings and a geographically based probability 
sample (controls), longitudinal data on the Psychiatrie Screening 
Inventory were obtained from mothers. Data were available for 192 
siblings and 284 controls, who were 6 to 18 years old at initial 
assessment (T1) and 11 to 23 years at follow-up (T2). At T2, the 
National Institute of Mental Health Diagnostic Interview Sched- 
ule for Children (DISC) was administered to the subjects them- 
selves. 

At T2, the siblings’ high scores on the aggressive scales re- 
mained unchanged. Further, in the course of five years, the siblings 
significantly increased their scores on Self-Destructive Tendencies 
and Isolation. Controls showed no significant change on either the 
aggressive or the depressive domain. At T2, the siblings’ picture 
drawn from the Psychiatric Inventory appeared worse than it did 
initially; in addition to the excess in aggressive symptoms seen at 
T1, they manifested an excess in depressive affect and social 
isolation. The DISC interviews with the subjects themselves 
obtained at T2 provided strong corroboration to the longitudinal 
findings based on mothers’ reports. Siblings scored significantly 
higher than controls on depressive symptoms (t= 5.02, P<.0001), 
although the rate of major depression (Diagnostic and Statistical 
Manual of Mental Disorders, ed 3 [DSM-III]) was not signifi- 
cantly different. 

The continuous stress associated with the presence of a disabled 
child in the home appears to give rise in the siblings to aggressive 
behaviors that do not subside. Additionally, over time, siblings 
tend to become increasingly isolated and depressed. Excess in 
depressive symptoms was also observed in the mothers of disabled 
children, who, like the siblings, were not at increased risk for 
major depression. 


Changing the Process and Outcome of Medical Care: 
Results of a Randomized Trial 


R. Pantell, C. Lewis 


Department of Pediatrics, University of California, San Fran- 
cisco 

Despite evidence that lifelong patterns of illness behavior begin 
in childhood, few attempts have been made to use interviews 
during pediatric office visits to foster children’s capacities for 
responsible health and illness behavior. The purpose of this study 
was to test an intervention designed to promote active, competent 
communication between physicians and children. 

Sixty pediatric residents were paired on a number of demo- 
graphic variables before being randomized to an experimental or 
control group. Children (n= 146) ranged in age from 4 to 14 years. 
Subjects in the experimental group (physicians, children, and 
parents) saw training videotapes discussing and demonstrating 
techniques for effective communication. Controls saw educational 
videotapes not related to communication. Medical visits were 
videotaped and coded. Following the visit, all patients and parents 
completed outcome measures. 

There were no differences between experimental group subjects 
and controls in demographic characteristics. Experimental group 
participants demonstrated a greater percentage of communication 
during the interview between physicians and children in all 
substantive areas of communication (24% vs 13.7%, P<.001). There 
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were significant increases in the amount of time physicians spent 
discussing the nature of the child’s illness (9% vs 4%, P<.001), as 
well as the treatment of the child’s illness, including use of 
medications and other therapeutic interventions (8% vs 1%, 
P<.001). In addition, children assumed a more active role in the 
interview, initiating significantly more responses in these content 
areas (7.0% vs 2.8%, P<.05). There were trends toward the 
intervention increasing both parents’ satisfaction with physicians’ 
communication to children (P<.10) and children’s satisfaction with 
medical care (P<.10). Experimental group children did not experi- 
ence a greater level of anxiety than controls. Physicians in experi- 
mental and control groups were equally satisfied with the process 
of care. 

We conclude that a brief intervention can alter communication 
during pediatric visits, that even young children can learn to 
initiate discussions in substantive areas, and that altering the 
communication process can increase patient satisfaction. 


Health-Related Risk-Taking Behaviors and Attempted 
Suicide in Adolescents Who Report Prior Maltreatment 


S. Riggs, A. Alario 


Department of Pediatrics and Brown University Program in 
Medicine, Rhode Island Hospital, Providence 


This study was designed to test the hypothesis that high school 
students with a history of maltreatment (physical or sexual abuse) 
would be more likely than their peers to report health-related risk- 
taking behaviors, such as sexual activity and substance use (eg, 
cigarettes, marijuana, alcohol, and other drugs), and to report 
prior suicide attempts. Data were obtained from a health-needs 
assessment questionnaire that was being used to design a compre- 
hensive school-based health clinic in an urban high school. 

The questionnaire was anonymously and appropriately com- 
pleted by 600 (92%) of 650 students to whom it was given. The mean 
age of respondents was 15.8 years; 52% were female. Prior mal- 
treatment in the entire sample was high; 6.2% were physically 
abused, and 7.1% were sexually abused. The mean age when the 
reported sexual abuse occurred was 8.6 years. Fifty-six percent of 
the students were sexually active, and 9.8% answered yes to the 
question “ever been pregnant/gotten someone pregnant?”. Sub- 
stance use was also prevalent; 21% smoked cigarettes, 27% used 
marijuana, 38% used alcohol, and 24% used other drugs. Twelve 
percent of the students reported that they had attempted suicide. 

Compared with peers, students who reported prior maltreat- 
ment, while no more sexually active, were more likely to report 
having been pregnant or fathered a pregnancy (33% vs 8%, 
P<.001). Students who had been abused were more likely than 
peers to be substance users (47% vs 27%, P<.01) and were more 
likely to report a prior suicide attempt (44% vs 9%, P<.001). 

Our data suggest that teenagers who have a history of maltreat- 
ment are more likely than peers to involve themselves in health- 
related risk-taking behaviors and to have a higher self-reported 
rate of suicide attempts. While the associations between abuse, 
risk-taking behaviors, and suicide attempts need further clarifica- 
tion for possible causal relationships, these data have immediate 
implications for the care and counseling of maltreated children and 
adolescents. 


Carbohydrate Change Has No Effect on Infant Crying 
Behavior: A Randomized Controlled Trial 
R. G. Barr, L. J. Clogg, J. A. Wooldridge, C. M. Tansey 


Department of Pediatrics, McGill University, and Montreal 
Children’s Hospital 


Change of infant formula to modify infant crying is a common 
pediatric practice. To determine whether changing the carbohy- 
drate content of formula decreases infant cry/fuss behavior and 
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whether this relationship could be mediated by reduced intestinal 
gas production, 21 normal 4-week-old infants entered a randomized 


controlled crossover trial consisting of two eight-day feeding 


periods (FP1 and FP2). For FP1, infants were randomized to taste 
equivalent 100% lactose (L) or “reduced lactose soy formula” (RL) 
consisting of 35.3% glucose, 14.7% lactose, and 50% polycose; they 
were crossed over to the alternative for FP2. Parents blinded to the 
specific study hypothesis and changeover time recorded six be- 
haviors (including cry and fuss) using a pretested diary. Hydrogen 
(H2) production was measured over four hours at days 4 and 8 of 
FP1 and FP2. Mean 24-hour duration and frequency of cry/fuss 
behavior and four-hour average H2 production were calculated for 
L and RL conditions. No differences were found between L and RL 
formulas for either cry/fuss measure. Mean (+1 SD) cry/fuss 
durations for L and RL were 99 + 60 and 97 + 52 min/d, respectively 
(paired t=.32, P =.75). Cry/fuss frequencies for L and RL condi- 
tions were 6.3+2.8 and 7.0+4.2 episodes per day, respectively 
(t=1.18, P =.25). Similarly, there was no difference in mean four- 
hour average H2 production by formula period (L, 25+31 ppm; 
RL, 18+ 23 ppm; t=.80; P=.44). 

To further evaluate the possible role of intestinal gas production 
due to incomplete carbohydrate absorption as a mechanism under- 
lying cry/fuss behavior, we selected 14 infants in whom their “high 
H2” period differed from their “low H2” period by more than 
10 ppm regardless of lactose content (mean H2 difference, 36 ppm; 
t=4.16; P<.001). Again, there were no differences in duration of 
cry/fuss between high and low H2 periods (97 + 60 vs 89+ 45 min/d, 
t=.81, P = .43) or frequency (6.2 +3.5 vs 6.0 + 3.4 episodes per day, 
t=.29, P=.) j 

This change in formula carbohydrate content did not modify ery/ 
fuss behavior in normal infants, nor did it appear to reduce 
intestinal gas production as measured by expired H2. However, 
substantial differences in intestinal gas production also appear to 
have no effect on cry/fuss behavior. 


Maternal Work, Job Characteristics, and Birth Weight 
C. J. Homer 


Clinical Scholars Program and Department of Pediatrics, 
University of North Carolina at Chapel Hill 


Although many women work during pregnancy, the effect of 
maternal job experience on pregnancy outcomes is unknown. We 
therefore investigated whether work during pregnancy and two 
characteristics of work—physical exertion and occupational 
stress, defined as work with both high psychologic demands and 
low job control—increase a woman’s risk of delivering a preterm, 
low-birth-weight infant. 

We studied 2500 pregnant women included in the National 
Longitudinal Survey of Labor Market Experience, Youth Cohort 
(NLS), a nationally representative sample of 14000 young adults. 
Delivery of a preterm, low-birth-weight infant, the outcome vari- 
able, was defined as both gestation less than 38 weeks and birth 
weight under 2500 g. Work status, job title, and data concerning 
other factors that might affect the outcome of pregnancy were 
obtained for the NLS. Classification of job experience was based on 
job title, using an established catalog of occupational characteris- 
tics. Analysis was by multiple logistic regression. 

Women who worked during pregnancy were less likely to deliver 
a preterm, low-birth-weight infant than women who did not work, 
even considering known socioeconomic and behavioral differences 
(odds ratio= .63, 95% confidence interval [CI]=.38, 1.0). Among 
women who worked, both high physical exertion (relative 
risk=5.1, 95% CI=2.1, 12) and high-demand/low-control work 
(relative risk=2.0, 95% CI=1.04, 3.9) were associated with in- 
creased frequency of preterm, low-birth-weight infants when consid- 
ered alone. When these job characteristics were considered together 
and other factors related to birth outcome were taken into account, 
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only physical exertion remained associated with this outcome (odds 
ratio= 7.82, 95% CI=2.27, 27). These findings support a policy of 
limiting work-related physical effort during pregnancy. 


Single-Dose vs Ten-Day Antibiotic Therapy 
for Uncomplicated Urinary Tract Infection in Children 


M. G. Portilla, U. Rolfe 


Department of Pediatrics, St Louis University School of 
Medicine, and Cardinal Glennon Children’s Hospital, St 
Louis 


A randomized trial of single-dose trimethoprim-sulfamethox- 
azole vs conventional ten-day treatment for lower urinary tract 
infection (UTI) in children was conducted in the Outpatient 
Department at Cardinal Glennon Children’s Hospital, St Louis, 
from April to November 1986. Our objective was to see if a single 
dose of trimethoprim-sulfamethoxazole was as effective as conven- 
tional ten-day therapy. Children between 3 and 12 years of age 
without known genitourinary abnormalities, sulfonamide hyper- 
sensitivity, or recent antibiotic treatment were included in the 
trial. 

The clinical diagnosis of lower UTI was based on the presence of 
low-grade fever, suprapubic pain, and/or urinary tract symptoms 
such as dysuria, frequency, and/or enuresis. All patients had two 
clean-catch or catheterized urine cultures obtained before initiat- 
ing treatment. A positive urine culture was defined as a colony 
count of more than 10° colony forming units/mL in a clean-catch 
specimen and more than 10° colony forming units/mL in a cathe- 
terized specimen. The patients were then randomized to single- 
dose (8 mg/kg per dose and 40 mg/kg per dose, respectively) or to 
ten-day treatment (8 mg/kg/d and 40 mg/kg/d) of trimethoprim- 
sulfamethoxazole. Follow-up urine cultures were done at 48 hours, 
ten days, one month, and three months after the UTI. All patients 
had renal ultrasonography performed, and those under 5 years of 
age had a voiding cystourethrogram. Of 33 study patients, 16 
received a single dose and 17 received a ten-day course. All 48-hour 
and ten-day urine cultures were negative. Two patients in each 
group had recurrent infection after cessation of therapy. 

We conclude that single-dose antibiotic therapy for lower UTI is 
as effective as ten-day conventional therapy and may have the 
advantage of increased compliance, lower emergence of resistant 
organisms, and lower cost. 


On-site Intervention Reduces Injury Hazards 
in Day-care Homes 


R. C. Wasserman, D. O. Dameron, M. M. Brozicevic, R. A. 
Aronson 


Vermont State Health Department and Department of Pedi- 
atrics, University of Vermont College of Medicine, Burlington 


The majority of serious injuries to children under age 5 years are 
sustained in the home. Approximately one fourth of US children 
under age 5 years are cared for in private-family day-care homes 
(DCHs) that contain a variety of injury hazards. Since a decrease in 
DCH hazards would reduce risks to a large population, we studied 
the efficacy of an on-site DCH intervention in reducing injury 
hazards. 

We contacted 319 DCHs registered in three counties of a rural 
New England state. Of the two thirds of DCHs actually in 
operation, 109 consented to participate. Ultimately, 80 DCHs 
completed the study, with no significant differences in demograph- 
ics or injury hazards between DCHs completing and not complet- 
ing the study. The DCHs were rated for indoor and playground 
injury hazards immediately before and four weeks after the 
intervention, using a 46-item home safety checklist (HSC) for 
which interrater reliability had been demonstrated. The DCHs 
were randomly assigned to either group 1 (n= 41), which received a 


392 AJDC—Vol 141, April 1987 


ju t RTV he Diye iT a7, 


Nasa el” nhl COOP ee ek Oe 
: IT é : .- 


safety kit (cabinet locks, hot water tester, etc) and written 
materials describing its use, or group 2 (n = 39), which received the 
kit plus safety discussion geared to a written site-specific hazard 
evaluation. The HSC raters for visit 2 were blinded to the group 
status of the DCHs. 

The DCH operators were white women with a mean age of 35.2 
years and mean education of 14 years. Groups 1 and 2 were 
comparable demographically, but group 2 had safer baseline HSC 
scores (P=.07, two-tailed t test). The entire DCH sample had 
significantly safer HSC scores on visit 2 (P<.001, two-tailed t test). 
Group 2 showed greater improvement on indoor and total HSC 
scores than group 1 (P<.05 and .08, two-tailed analysis of 
covariance [ANCOVA])). 

These results suggest that on-site intervention can reduce injury 
hazards in DCHs and that interventions with more education may 
lead to greater hazard reductions. Agencies with access to and 
responsibilities for DCHs should consider employing such inter- 
ventions to reduce the risk of injuries to children in child care. 


Evaluation of Ventilating Tubes and Myringotomy for 
Treatment of Otitis Media With Effusion 


C. T. Le, D. Freeman 


Departments of Pediatrics and Otolaryngology, Kaiser Per- 
manente Medical Group Inc, Sacramento, Calif 


To evaluate the benefits and sequelae of surgical treatment of 
otitis media with effusion (OME) in a controlled prospective study, 
patients referred to the ear, nose, and throat clinic for insertion of 
ventilating tubes (VTs) were randomized, after parental consent, 
to receive unilateral VT placement and either myringotomy (M) or 
no surgery (NS) on the contralateral tympanic membrane (TM). 
Recurrent acute otitis media (RAOM) was defined as six or more 
episodes over the preceding year. Persistent middle ear effusion 
(PMEE) must have been documented by pneumatic otoscopy and 
tympanometry for three consecutive months before study enroll- 
ment. All study patients must have had bilateral ear disease of 
equal magnitude in each TM, and must have had “failed” anti- 
microbial prophylaxis for three months. 

Forty-four patients with RAOM (mean age, 20.4 months) and 13 
patients with PMEE (mean age, 53.6 months) were followed up at 
three-month intervals with repeated pneumatic otoscopy, tym- 
panometry, and audiograms for two years. During the study, 
episodes of acute otitis media were treated by standard medical 
therapy, including prophylactic antibiotics when indicated. Final 
evaluation was performed by otolaryngologists and an audiologist 
who were not aware of surgical randomization. 

Insertion of VTs reduced the incidence of acute otitis media in 16 
(36%) of 44 patients with RAOM; however, this was significant 
(P<.05) only during the first six postoperative months. Only three 
(23%) of 13 patients with PMEE benefited from VT insertion. 
Insertion of VTs improved hearing for the first three to six months, 
but no difference in mean decibel loss was noted thereafter. Paired 
sample analysis at the two-year evaluation revealed that 50% of 
NS-TMs had better hearing than VT-TMs, while only 16% of 
VT-TMs had better hearing than NS-TMs. Tympanosclerosis and/ 
or atrophy occurred in 33 (56%) of 57 VT-TMs, five (18%) of 28 
M-TMs, and one (3%) of 29 NS-TMs. The incidence of acute otitis 
media decreased by 65% in NS-TMs of 70% of patients with RAOM 
during the first year of the study, and it remained low during the 
second year. We also found that short-duration breast-feeding and 
parental smoking can adversely affect the outcome of OME in 
childhood. 

We concluded that the majority of patients with RAOM and 
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PMEE can be conservatively managed and that there is need for 
more selective use of surgical intervention. 


Inappropriate Hospital Days for Pediatric Inpatients 
K. Kemper (sponsored by P. McCarthy) 
Department of Pediatrics, University of Wisconsin, Madison 


Inappropriate hospital utilization is a major concern in health 
care. To assess the extent of inappropriate hospital days (IHD) for 
pediatric inpatients, the Gertman Appropriateness Evaluation 
Protocol (AEP), 27 objective criteria related to specific hospital 
services and patient conditions that were developed to assess IHD 
in adults, was modified for pediatric patients. The AEP was used to 
retrospectively evaluate all pediatric inpatients, excluding those in 
the nursery and intensive care units, on every tenth day from July 
1982 to July 1983 in a large midwestern university hospital. We 
hypothesized that pediatric IHD rates would: (1) be similar to adult 
rates (20% to 30%); (2) vary by admitting team, length of stay 
(increase with longer stays), day of the week (higher on weekends), 
and insurance status (lower in uninsured); and (3) not vary by sex, 
month, season, or age. 

Of 1098 patient-days evaluated, 21.4% were inappropriate. The 
rate varied by admitting team, eg, 18% for general pediatrics 
(37/285) vs 70% for neurology (43/61) (P<.001, x’). The rate also 
varied by length of hospitalization, as follows: one day, 61% (8/13); 
two to three days, 20% (38/187); four to six days, 36% (80/223); 
seven to 13 days 20% (58/291); and 14 days, 14% (51/362) (P<.005). 
Peaks at one and four to six days and decreases with prolonged 
stays were unexpected. There was no variation by day of the week. 
There was a tendency for lower rates in uninsured patients (14% 
[6/44]) vs Medicaid or privately insured patients (22% [226/1038]) 
(P = .13, one-tailed Fischer's exact test). There was not substantial 
variation by sex, month, or season. Unexpectedly, IHD did vary 
with age, with rates of 17% for children 5 years of age or younger 
(74/432) vs 25% for over age 5 years (162/656) (P<.005). 

This is the first study that applies the modified AEP, to our 
knowledge. It documents a substantial rate of IHD in pediatrics, 
similar to adult rates, and factors that do and do not influence that 
rate. These preliminary data should alert physicians and third- 
party payers to factors contributing to IHD in pediatrics, which 
may be missed in assessments based on diagnosis-related groups 
(DRGs) alone. 


Maternal Perceptions of Infant Health 
Among Low-income Women 


M. C. McCormick, J. Brooks-Gunn, T. Shorter, J. H. Holmes, 
C. Y. Wallace, M. E. Heagarty 


The Children’s Hospital of Philadelphia; Educational Testing 
Service, Princeton, NJ; and Department of Pediatrics, Har- 
lem Hospital Medical Center, New York 


A mother’s perceptions of her infant’s health and her use of child 
health services may be both an accurate reflection of infant health 
and a response to high levels of stress in her own life. Low-income 
women rate their children as in poorer health more frequently than 
more advantaged women, but the factors affecting their assess- 
ments are not clear. We examined the correlates of maternal 
perceptions of the health of their infants using a scale developed 
and validated by investigators at the Rand Corporation. The 
subjects were a cohort of 365 women who were from Central 
Harlem, a community in New York City characterized by high 
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levels of infant morbidity and environmental stress. When the 
interviews occurred, the mean age of the infants was 12 months. 

Lower health rating scores, indicative of poorer health, were 
associated with low maternal educational attainment; annual fam- 
ily income less than $5000; and several indicators of infant mor- 
bidity, such as low birth weight, a problem at birth requiring 
special care, repeated hospitalization of the infant since birth, and 
one or more episodes of pneumonia, bronchitis/bronchiolitis, otitis 
media, or diarrhea. No association was found with maternal 
physical or mental health, with the latter measured by a standard 
inventory. In addition, measures of maternal social support and 
recent stressful events were also not correlated with maternal 
rating of her infant’s health. The correlates of maternal perceptions 
of infant health were also predictive of rehospitalization in the year 
since birth, an event that would be indicative of physician assess- 
ment of the seriousness of the infant’s health problems. These 
findings suggest that maternal ratings of infant health are an 
accurate barometer of levels of infant morbidity and are indepen- 
dent of the mother’s own health and environmental stress. 


Infant Carrying, Breast-feeding, and 
Mother-Infant Rapport 


N. Cunningham, E. Anisfeld, V. Casper, M. Nozyce 


Department of Pediatrics, Columbia University College of 
Physicians and Surgeons, New York 


Pediatricians concerned about the increasing rates of child 
maltreatment often encourage mothers to breast-feed their infants 
as a means of promoting a healthy mother-child relationship. We 
hypothesize that mothers who carry their infants close to their 
bodies in the first months of life will become more responsive to 
their infants and the infants, in turn, will develop secure rela- 
tionships with their mothers. 

To test this hypothesis, low-income women were randomly 
assigned right after giving birth to either the experimental group 
(n= 23) given soft infant carriers or to the control group (n=26) 
given plastic infant seats. At 13 months of age, the quality of the 
attachment relationship between infant and mother was assessed 
in blinded manner using a standardized technique that classified 
infants as securely or insecurely attached. 

Randomization was stratified by sex but not by method of 
feeding. By chance, however, there were almost equal numbers of 
breast-fed and bottle-fed infants in the experimental and control 
groups. This enabled us to examine the effects of method of feeding 
on security of attachment. | 

The results show that method of feeding had no relationship to 
security of attachment. Equal numbers of securely and insecurely 
attached infants had been breast-fed or bottle-fed. On the other 
hand, the experimental intervention had a powerful effect. Eighty- 
three percent of the carried infants were securely attached, 
compared with 38% of the infants carried in infant seats (x*= 8.10, 
P<.01). 

Our results suggest that carrying an infant close to the body in 
the first months of life has a more positive effect on the mother- 
infant relationship than does breast-feeding. This seems to confirm 
the primacy of “contact comfort,” as conceptualized by Harlow and 
Mears (The Human Model: Primate Perspectives. New York, 
Halsted Press, 1979). Early carrying seems to be a simple but 
effective way of initiating a healthy mother-infant relationship, 
which should be protective of infants’ physical and emotional well- 
being. 
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The Pediatric Forum 


This department of AJ DC is devoted to our readers. It is the place for comment, criticism, 
observation, and discussion of “issues of current concern and importance for children’s 
health.” In addition to the usual letters that comment on articles that have appeared in 
previous issues of AJDC, the Editor encourages our readers to express themselves on a 
variety of topics and issues that are considered to be important and that deal with current 
problems and other matters bearing on the health and welfare of children. Further, we 
encourage the submission of unique and brief clinical and scientific observations that do 
not fulfill the criteria for original articles. The latter contributions will be judged 
editorially, and may well be peer-reviewed in the usual fashion, or examined critically by 
our editorial staff in Tucson. Obviously, some may not be accented for publication. 

Acceptance of submitted letters will be contingent on both acceptability and space 
available. The reader should submit double-spaced copy clearly marked “for publication” 
and signed by all authors. References, if included, should conform to the usual JOURNAL 
format. The maximum length of any contribution should be 500 words. Copyright 
assignment, signed by all authors, must accompany the original submission. The Editor 
reserves the right to edit all submissions. Although we will not impose a strict time limit on 
letters that apply to published articles in AJ DC, in general these should be received within 
six weeks of publication of the article. 


Use of Rapid Group A Strep 
Throat Screening Tests 


Sir.—In the PEDIATRIC FORUM of Sep- 
tember 1986, DiNicola’ described the 
use of rapid group A strep throat 
(GAS) screening tests and observed 
“Not infrequently, the rapid GAS 
screening test was negative, with the 
concomitant conventional TC [throat 
culture] subsequently noted to be posi- 
tive for GAS.” DiNicola used runny- 
stuffy nose, cough, conjunctivitis, 
hoarseness, and temperature over 
37.8°C (100°F) as aids to determine 
whether to prescribe an antistrep anti- 
biotic regardless of the result of the 
rapid GAS screen. If an afebrile child 
had two or more of these findings and a 
negative rapid strep screen, DiNicola 
did not prescribe an antibiotic. But ifa 
child had a sore throat with or without 
fever and only one of the above findings 
and a negative rapid GAS screen, 
DiNicola prescribed an oral antistrep 
drug as soon as possible. 

Is DiNicola suggesting that the 
more symptoms a child has with a sore 
throat but a negative rapid GAS test, 
the more likely the concomitant throat 
culture will be negative for strep 
throat? What, if anything, is the signif- 
icance of fever in a child with a sore 
throat whether the rapid GAS screen 
is positive or negative? DiNicola con- 
cluded that a patient with sore throat 
and “clinical evidence of throat inflam- 
mation with or without fever” should 
start antibiotic treatment as soon as 
possible. 

I do not understand DiNicola’s use of 
the rapid GAS test, as it appears he 
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ignores its results and bases his deci- 
sion to prescribe antibiotics for chil- 
dren with sore throats on their clinical 
symptoms alone. 

E. NoEL Preston, MD 

Children’s Medical Associates PC 

3957 Holcomb Bridge Rd, 

Suite 101 
Norcross, GA 30092 


1. DiNicola AF: Putting rapid group A strep 
throat screening tests into perspective. AJDC 
1986;140:852. 


In Reply.—Dr Preston asks if I am 
suggesting that “the more symptoms a 
child has with a sore throat but a 
negative rapid GAS test, the more 
likely the concomitant throat culture 
will be negative for strep throat?” The 
answer is an unequivocal no. As stated 
by Behrman,’ “Conjunctivitis, rhi- 
nitis, cough and hoarseness occur 
rarely with proven streptococcal phar- 
yngitis; and the presence of two or 
more of these signs or symptoms sug- 
gests the diagnosis of viral infection.” 

Dr Preston also asks “What, if any- 
thing, is the significance of fever in a 
child with a sore throat?” Commen- 
taries in the third, fourth, and final 
paragraphs of my first letter indicate 
that fever was not a factor thought to 
aid in differentiating viral from strep- 
tococcal pharyngitis. 

Last, Dr Preston asks why the 
“rapid GAS test” was used. The latex 
agglutination type of rapid GAS 
screening test was used because I was 
attempting to assess the value of this 
type of rapid screening test vs the 
value of one’s clinical judgment cou- 


pled with the conventional GAS throat 
culture. In practice, my decision to 
treat a patient with an antistrep.drug 
is initially based on an objective 
clinical assessment. The patient’s sub- 
sequent clinical course and the results 
of a conventional throat culture also 
help me decide whether I will treat 
with an antistrep drug. 

Given the significant false-negative 
rate I experienced with the latex ag- 
glutination type of rapid GAS screen, I 
prefer to confirm my clinical impres- 
sion with a conventional blood agar 
plate, which I believe should remain 
the “gold standard” until the rapid 
GAS screens become more refined and 
their accuracy in medical practice set- 
tings is proven. Might the widespread 
utilization of a type of rapid strep 
screening test with a significant false- 
negative rate result in an increase of 
untreated cases of strep throat with an 
associated increased incidence of acute 
rheumatic fever? 

ALBERT F. DINicoLa, MD 
496 Sherwood Way, Apt 2 
Menlo Park, CA 94025 


1. Behrman RE: Acute pharyngitis, in Behr- 
man RE, Vaughan VC (eds): Nelson Textbook of 
Pediatrics, ed 12. Philadelphia, WB Saunders Co, 
1983, p 1015. 


Should Blood Pressure Be 
Measured Routinely 
in Children Under 3 Years of Age? 


Sir.—I read with great interest the 
excellent editorial by Dr McNamara’ 
in the October 1986 issue of AJDC. I 
heartily agree with the editorial, and I 
hope it has a favorable reception 
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among physicians. 

I would like to call attention to sug- 
gestion 6 in section 2: “An annual 
check of blood pressure of all patients 
beginning at 3 years of age to detect a 
consistent blood pressure elevation 
greater than or equal to the 95th per- 
centile for age.” Why exclude infants 
from birth to 3 years of age? It is true 
that the incidence of primary hyper- 
tension is low in this age group. How- 
ever, this does not justify omitting the 
measurement of blood pressure. In the 
days before the Doppler technique was 
available, this omission might have 
been justified because the conven- 
tional sphygmomanometric method is 
difficult to apply in children so young. 
Even so, the flush blood pressure 
method, which is simple and depends 
on visual detection of the flush, is easy 
to apply. The flush method, however, 
gives the mean blood pressure, not the 
absolute blood pressure that the Dop- 
pler technique provides. The cost of 
the Doppler equipment is not exorbi- 
tant, and it probably is affordable for 
most pediatricians. If cost is a deter- 
rent, though, one can always rely on 
the flush method. 

Dr McNamara has probably forgot- 
ten, but approximately 30 years ago 
when he was a junior resident at St 
Louis Children’s Hospital, he diag- 
nosed coarctation of the aorta in an 
asymptomatic infant. 

DAVID GOLDRING, MD 
Division of Pediatric Cardiology 
Washington University 
School of Medicine 
400 S Kingshighway Blvd 
St Louis, MO 63110 
1. McNamara DG: Can (should) the pediatri- 


cian wage preventive medicine war against coro- 
nary heart disease? AJDC 1986;140:985-986. 


In Reply.—Dr Goldring urges pedi- 
atricians to measure blood pressure 
routinely from birth on rather than 
starting at about 3 years of age as I 
recommended in my editorial. This 
would indeed be ideal if the practical 
limitations can be worked out. In fact, 
it is always ideal for physicians to 
carry out a complete physical examina- 
tion routinely in every patient. But in 
each physical examination we have to 
weigh the chance of positive yield 
against those aspects of the examina- 
tion that are likely to be an agitation to 
the patient, that are inordinately time 
consuming, or that carry a high per- 
centage of false-negative or false- 
positive results. The process of mea- 
suring the blood pressure in the 
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healthy infant has an element of each of 
these limitations. 

First, the positive yield of abnormal 
blood pressure in a well-infant ex- 
amination is extremely low. Also, the 
mechanics of blood-pressure recording 
often make the infant cry, which ren- 
ders the reading artifactual. Unless 
the patient is sedated, a good 15 min- 
utes or more can be spent trying to get 
artifact-free readings. In infants in 
whom cardiovascular or renal dysfunc- 
tion is suspected, the blood pressure 
must be measured even if considerable 
time is involved or if sedation is re- 
quired to get accurate readings. 

I share Goldring’s confidence in the 
flush technique, which he described in 
1950’ (he taught me how to do it the 
same year), and I recommend this as 
the best clinical means to exclude 
coarctation of the aorta. The flush 
method does not give the pulse pres- 
sure, however; in the presence of low 
cardiac output with cutaneous arterial 
constriction, the flush technique gives 
unreliable readings. The auscultatory 
method using the sphygmomanometer 
is still the best way to obtain a systolic 
and diastolic reading, and, with prac- 
tice, it can be mastered in the infant. 
The Doppler technique has some se- 
rious limitations for routine use in in- 
fants. For one thing, the cuff remains 
automatically inflated for such a long 
time that the infant usually cries, ren- 
dering any reading invalid. After us- 
ing the Doppler method for over a year, 
I have discarded it in favor of the 
auscultatory method. Pediatricians 
may grow weary of measuring the 
blood pressure in all infants and bat- 
tling the logistical problems of doing it 
right. But if they can teach their office 
staff to do it accurately, it will be 
interesting to see how successful that 
proves to be. I personally think it is 
enough to start measuring blood pres- 
sure in healthy patients at 3 years of 
age and spend the time saved in some 
other pursuit. 

DAN G. MCNAMARA, MD 
Texas Children’s Hospital 
6621 Fannin 
Houston, TX 77030 

1. Goldring D, Wohitmann H: Flush method 


for blood pressure determination in newborn 
infants. J Pediatr 1952;40:285-289. 


Isolated IgG4 Subclass Deficiency 
and Malignant Lymphoma 

in a Child With Acquired 
immunodeficiency Syndrome 


Sir.—A 21-month-old female infant 
with acquired immunodeficiency syn- 


drome (AIDS) was found to have an 
isolated IgG4 subclass deficiency. She 
died, and it was found at postmortem 
examination that she had a dissemi- 
nated undifferentiated B-cell lym- 
phoma. Specific immunoglobulin sub- 
class deficiencies have previously been 
reported in patients with persistent or 
recurrent respiratory tract infections 
and recently in infants with AIDS. 
However, to our knowledge, an iso- 
lated deficiency of IgG4 has not previ- 
ously been reported to be associated 
either with AIDS or with the develop- 
ment of B-cell lymphoma. 


Patient Report.—The patient was a 21- 
month-old Hispanic female infant admitted 
to Harbor-UCLA Medical Center, Tor- 
rance, Calif, because of unremitting diar- 
rhea of two weeks’ duration. She was the 
product of a term gestation with normal 
birth weight. There was chronic anemia, 
for which blood transfusions were given at 1 
and 2 months of age. There were subse- 
quently multiple episodes of diarrhea that 
often required hospitalization for dehydra- 
tion. On several occasions there was otitis 
media, and at age 6 months pneumonia was 
documented. Family history was negative 
for immunodeficiency, intravenous drug 
abuse, or blood transfusions. Immuniza- 
tions were up to date. On admission, the 
infant was febrile, weak, and malnour- 
ished. Weight, height, and head circum- 
ference were below the fifth percentile for 
age. There was marked hepatospleno- 
megaly and slight posterior auricular, axill- 
ary, and inguinal lymphadenopathy. 

Initial laboratory data included the fol- 
lowing values: hemoglobin, 6.6 g/dL 
(66 g/L); hematocrit, 20% (0.20); white 
blood cell count, 17.3 x 10°/u L (17.3 x 10°/L) 
(neutrophils, 22% [0.22]; lymphocytes 62% 
[0.62]; and monocytes, 16% [0.16]); platelet 
count, 22x10°/uL (22x 10%/L); reticulocy- 
tes, 1.2% (0.012); prothrombin time, 20.0 s 
(normal, 9.5 to 13.5 s); partial throm- 
boplastin time, 120 s (normal, 25 to 35 s); 
fibrinogen, 48 mg/dL (0.48 g/L) (normal, 
170 to 410 mg/dL [1.70 to 4.10 g/L]); and 
fibrin split products, between 10 and 
40 mg/L (normal, <10 mg/L). Coombs’ test 
was negative. Results of all other chemis- 
try studies, except aspartate aminotrans- 
ferase (177 U/L [normal, 10 to 30 U/L]) and 
alanine aminotransferase (46 U/L [normal, 
6 to 37 U/L]), were normal. Cerebrospinal 
fluid findings were normal, as was a chest 
roentgenogram. Cultures of urine, stool, 
and bone marrow grew Candida albicans, 
and treatment with amphotericin B and 
flucytosine was started. 

Findings included the following quan- 
titative immunoglobulin values: IgG, 
2500 mg/dL (25 g/L); IgA, 495 mg/dL 
(4.95 g/L); IgM, 128 mg/dL (1.28 g/L); IgD, 
3.1 mg/dL (31 mg/L); and IgE, 2.9 ng/mL 
(2.9 pg/L). The normal ranges for this age 
are as follows: IgG, 300 to 1200 mg/dL (3 to 
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12 g/L); IgA, 30 to 130 mg/dL (0.3 to 
1.3 g/L); IgM, 30 to 150 mg/dL (0.3 to 1.5 g/L); 
IgD, 0.03 to 3.0 mg/dL (0.3 to 30 mg/L); and 
IgE, 1.2 to 120 ng/mL (1.2 to 120 pg/L). 
IgG subclass determination showed the fol- 
lowing: IgG1, 2000 mg/dL (20 g/L) (normal, 
260 to 700 mg/dL [2.6 to 7.0 g/L]); IgG2, 
200 mg/dL (2 g/L) (normal, 30 to 200 mg/dL 
[0.3 to 2.0 g/L]); IgG3, 160 mg/dL (1.6 g/L) 
(normal, 12 to 100 mg/dL [0.12 to 1.00 g/L)); 
and IgG4, <0.06 mg/dL (<0.6 mg/L) 
(normal, 2.5 to 80 mg/dL [25 to 800 mg/L)). 
The C3 level was 0.23 g/L, and C4, 0.25 g/L. 
Skin tests for tuberculosis, Candida, 
coccidioides, and tetanus were negative. 
Anti-A titer was 4, and anti-B titer, 1. Tests 
for monospot, hepatitis B surface antigen, 
hepatitis B core antigen, and hepatitis A 
antibody were negative. 

During hospitalization, the liver and 
spleen rapidly increased in size. Ultra- 
sound examination revealed a 2.5 x 3.8-cm 
solid mass near the bifurcation of the aorta. 
One week into hospitalization, gastroin- 
testinal bleeding developed, requiring mul- 
tiple transfusions. Aspiration pneumonitis 
and increasing ascites caused respiratory 
compromise. The patient died in septic 
shock 13 days after admission. Serum ob- 
tained before transfusions was positive for 
antibody to human T-cell lymphotropic 
virus type III (HTLV-III) both by enzyme- 
linked immunosorbent assay and by immu- 
nofluorescence. 

Autopsy Findings. —At autopsy, as- 
cites and massive hepatosplenomegaly 
(liver, 900 g, and spleen, 240 g; normal, 
380 and 33 g, respectively), as well asa 
large confluent mass of mesenteric 
lymph nodes measuring 10 cm in diam- 
eter, were found. Lymphoid nodules 
were scattered throughout the entire 
bowel. Microscopic examination of var- 
ious lymph nodes showed a malignant 
lymphoma composed predominantly of 
small noncleaved cells. Intracytoplas- 
mic immunoglobulin studies by an im- 
munoperoxidase technique revealed 
monoclonal IgG. Sections of the 
stomach, intestines, lungs, liver, 
spleen, kidneys, thymus, and bone 
marrow showed lymphomatous in- 
volvement. Intravascular thrombi 
were present in a number of organs. 


Comment.—The child displayed 
clinical and immunologic features of 
pediatric AIDS and possessed anti- 
bodies to HTLV-III. The virus may 
have been acquired by blood transfu- 
sion at an early age, although vertical 
transmission could not be ruled out. 
The occurrence of malignant lym- 
phoma in this case parallels observa- 
tions of increased incidence of malig- 
nant diseases reported in adult 
patients with AIDS and in subjects 
with a variety of inherited immunode- 
ficiencies. 
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Hypergammaglobulinemia is a com- 
mon laboratory finding in pediatric 
AIDS. Infants with AIDS often have 
increased susceptibility to bacterial in- 
fections, suggesting a defect in 
humoral immunity.’ Otitis media, 
pneumonia, and other pyogenic infec- 
tions oceur despite normal or in- 
creased serum immunoglobulin levels. 
In the relatively few cases of hyper- 
gammaglobulinemie pediatric AIDS 
studied, three instances of IgG2 defi- 
ciency have been identified.** An iso- 
lated deficiency of IgG3 as well as a 
combined deficiency of IgG2 and IgG4 
have also been reported.’ To our 
knowledge, there have been no prior 
reports of isolated IgG4 deficiency in 
patients with AIDS. Non-AIDS indi- 
viduals with a selective deficit in IgG4 
have recently been identified using a 
sensitive radioimmunoassay specific 
for IgG4.* Nearly all have had severe 
persistent or recurrent respiratory 
tract infections, suggesting that IgG4 
may play a unique role in host defense. 

It is possible that immunoglobulin 
subclass deficiencies render infants 
more susceptible to the development of 
AIDS and its complications. An alter- 
native explanation for the finding is 
that the HTLV-III virus may lead to 
the development of IgG subclass defi- 
ciencies in infants. A recent study of 60 
HTLV-III-positive adults with AIDS, 
AIDS-related complex, or Kaposi's 
sarcoma revealed no IgG subclass defi- 
ciency (D. C. Heiner, MD, PhD, J. A. 
Short, MS, unpublished data, 1986). In 
any event, the unexpected number of 
IgG subclass deficiencies seen in pedi- 
atric patients with AIDS reinforces 
the rationale for the therapeutic and 
prophylactic use of intravenous y-glob- 
ulin in the management of these unfor- 
tunate children.*° 

NATHAN S. Honpa, MD 
Nora C. J. Sun, MD 
Department of Pathology 
DoucLas C. HEINER, MD, PHD 
Division of Immunology 

and Allergy 
Department of Pediatrics 
Harbor-UCLA Medical Center 
1000 W Carson St 
Torrance, CA 90509 
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Pediatricians Attending 
in the Emergency Department 


Sir.—In response to the article by Dr 
M. Douglas Baker,’ the American 
Academy of Pediatrics’ Provisional 
Committee on Pediatric Emergency 
Medicine applauds the descriptive sur- 
vey of physician coverage in pediatric 
emergency departments! This objec- 
tive analysis has highlighted a short- 
coming in pediatric training centers. 

As Dr Baker commented, emer- 
gency department care by unsuper- 
vised house staff for children with po- 
tentially life-threatening conditions, 
without on-site attendings, is neither 
appropriate nor risk-free. Twenty- 
four hour staffing by knowledgeable, 
skilled, and interested physicians 
would undoubtedly improve patient 
care, resident education, and adminis- 
trative efficiency. 

Physicians with a career commit- 
ment to pediatric emergency care are 
presently too few in number to resolve 
supervisory lapses. However, the phy- 
sician who routinely provides care for 
sick and injured children in an office 
setting is a valued resource who is 
currently underutilized. Financial 
constraints should not prohibit a con- 
solidation of manpower, which, in our 
opinion, would better assure the care 
of our children and the education of our 
colleagues. 

In this age of expensive medical care 
for conditions that represent a small 
fraction of mortality, a mechanism of 
financing care for pediatric emergen- 
cies, the cause of the majority of 
deaths in children after the neonatal 
period, must be provided. 

We strongly believe that house staff 
can be better trained if their decisions 
are critiqued by experienced and in- 
terested on-site pediatric emergency 
faculty just as their decisions regard- 
ing the patient with heart disease are 
critiqued by a cardiologist. Acutely 
injured children have been deprived of 
the knowledge, interest, and skills of 
pediatricians in the past. Care of the 
injured child will benefit by the in- 
volvement of pediatric house staff and 
faculty. 
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Once again, thank you for highlight- 
ing a national problem in the total 
pediatric health care system. It is our 
collective desire to rectify the deficien- 
cies. 

MARTHA BuUSHORE, MD 
Chairman, Provisional Committee 
on Pediatric 
Emergency Medicine 
American Academy of Pediatrics 


MARTIN H. SMITH, MD 

President, American Academy 
of Pediatrics 

141 NW Point Blvd 

PO Box 927 

Elk Grove Village, IL 60009-0927 
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Sonography of the Normal, 
Prepubertal, and Polycystic Ovary: 
Potential Diagnostic Pitfall 


Sir.—The advent of high-resolution 
sonography has resulted in the vi- 
sualization of ovarian morphology pre- 
viously available only to the patholo- 
gist. With this increased resolution, 
the problem of the significance of mul- 
tiple ovarian “cysts” has arisen. Our 
experience with high-resolution com- 
puted sonography has alerted us to the 
danger of overdiagnosing polycystic 
ovary disease in children and young 
adults. 


Patient Reports.—Ovaries of 15 girls 
from 3 to 18 years old were examined by 
ultrasound. In all patients, both ovaries 
were visualized. The patients were divided 
into three groups: Seven patients pre- 
sented with a history of right lower quad- 
rant pain, five with precocious puberty, and 
three with a clinical diagnosis of polycystic 
ovary disease (PCOD). 

1. The control group consisted of seven 
patients who presented with lower abdomi- 
nal pain that later proved to be nonovarian 
in origin. They ranged in age from 12 to 18 
years. Ovarian size ranged from 2.3 to 
6.3 cm in its greatest dimension. In all 
these patients, multiple hypoechoic cysts 
were noted in both ovaries (Fig 1). The 
largest cyst measured 4.2 cm. 

2. The second group consisted of five 
patients from 3 to 6 years old who pre- 
sented with precocious puberty. Their ova- 
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Fig 1.—Normal ovary. Arrows indicate nor- 
mal follicles. 





Fig 2.—QOvary of patient with precocious 
puberty. 


ries ranged from 1.8 to 4 em in greatest 
dimension, and the largest cyst measured 
4 cm, with multiple cysts detected bilat- 
erally (Fig 2). 

3. The last group, three girls from 11 to 
13 years old, had the clinical and laboratory 
criteria for PCOD. In these patients, ova- 
ries ranged in their greatest diameter from 
3.2 to 4.1 em, and each ovary contained 
multiple cysts with a maximum diameter of 
0.5 em (Fig 3). 





Fig 3.—Ovary of patient with polycystic 
ovarian disease. 


Comment.—These results are iden- 
tical to those obtained from autopsy 
studies by several investigators.'* 
Those results have established that 
normal prepubertal ovaries have a 
“polycystic” appearance. In one 
study,” 85% of infants under 7 months 
of age had ovaries that contained mul- 
tiple cysts. Another study’ concluded 
that the ovaries of girls aged 10 to 15 
years are morphologically indistin- 
guishable from those of girls with poly- 
cystic ovary syndrome. Therefore, the 
technology of computed sonography 
has enabled us to display anatomic 
detail that was once available only to 
the pathologist. Consequently, we find 
ourselves obliged to redefine the 
sonographic anatomy of the ovary and 
to be alert against potential diagnostic 
pitfalls. 
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Some circumstantial evidence is very strong, as when you find a trout in 


the milk. 
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Now For Your General Practice l 
Accurate Pediatric ECG Analysis 


ere making pediatric ECG analysis a standard 
bart of the Marquette 12 SL analysis program. We've 
been fine-tuning this proven program for several 
ears, and now we're incorporating age-specific 
riteria to make it even more useful. For accurate 
Dediatric analysis, you'll need only to enter the 
Datienťs correct age into your Marquette 
>lectrocardiograph before taking the ECG. There's 
o need for a special program module or set of 
oftware. 
Pediatric analysis will be standard in Marquette 
MAC 12s, MAC PCs and MUSE systems beginning 
October 1986. It can be added to late model 
MAC Ils and to all previously purchased MAC 12s 
and MAC PCs via simple software update. 
Weve adopted criteria for diagnosing the 
pediatric ECG published in The 
Electrocardiogram in Children and Infants by 


and coworkers at Ste. Justine Children’s Hospital 
in Montreal. 

The program divides ECGs into age groups that 
begin with the following ages: 


— newborn —3 months 
— 3 days -6 months 
— 1week — 1 year 

— 1 month -3 years 


-5years 
—8years 
— 12 years 
— 15 years 
(and up) 


The pediatric analysis program has been tested 
on a data base of over 3000 abnormal ECGs 
and 1500 normal ECGs. 

The program is designed for the standard 
12-lead configuration. An optional 15-lead 
version, including V3, VaR and V, will be 
available in December 1986 


Arthur Garson, Jr, M.D. of Baylor College of 
Medicine and Texas Children's Hospital in 
Houston. 

The program uses normal values established 
and widely published by Andre Davignon, M.D. 


For more information on Marquettes pediatric 
analysis program contact your Marquette 
representative or call Marquette Electronics at 
41-800-558-5120. 
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Do Physicians Recognize Sexual Abuse? 


Using conservative statistics on re- 

ported cases of child abuse from 
the American Human Society and the 
National Incidence of Child Abuse 
Study,’ it may be predicted that a 
physician is at least ten times as likely 
to see a child in his practice suspected 
of being sexually abused than he is to 
see one case of phenylketonuria. Like 
phenylketonuria, the effects of sexual 
abuse are often chronically debilitat- 
ing; however, there is no screening 
mechanism for this condition. Retro- 
spective studies that include unre- 
ported cases of abuse indicate an even 
higher incidence of the problem and 
suggest that 1% to 3% of all children 
have had a significant sexually abusive 
experience before reaching adult- 
hood.’ Yet, as evidenced by Ladson 
and Johnson’s’ study in this issue of 
AJDC, physicians are generally not 
prepared to deal with this issue. Con- 
sidering the chronic disabling physical 
and mental health sequelae of child 
sexual abuse, the medical community 
is confronted with a serious and esca- 
lating problem. In evaluating sexual 
abuse, the physician must present ac- 
curate medical evidence to the court, 
or the results may be devastating to 
the child and family. 


See also p 411. 


The confusion among physicians 
about recognition and treatment of 
sexual abuse is not without reason. 
Findings associated with sexual abuse 
are often more subtle and nonspecific 
than those associated with physical 
abuse. More time and a wider variety 
of skills are needed to perform an 
adequate sexual abuse evaluation. 
Ladson and Johnson’s article touches 
on the five basic areas of knowledge 
required for assessment of a child pur- 
ported to have been sexually vic- 
timized: (1) recognition of behavioral 
criteria suggestive of sexual abuse at 
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different stages of psychosexual devel- 
opment, (2) ability to discriminate nor- 
mal cultural and familial variability in 
life-style from sexually abusive or in- 
appropriate practices, (3) familiarity 
with the normal prepubertal genital 
examination, (4) knowledge about rel- 
atively new sexually transmitted dis- 
eases and their incidence and signifi- 
cance in the prepubertal child, and (5) 
legal aptitude regarding reporting 
laws and medical documentation. The 
easiest knowledge bases to acquire are 
those concerning the prepubertal gen- 
ital examination and the legal respon- 
sibilities, since these areas are clearly 
defined. It is therefore especially con- 
cerning that 41% of the phyisicians in 
Ladson and Johnson’s study could not 
correctly identify the hymen on a dia- 
gram of prepubertal genitalia, and 
54% did not consider a hymenal open- 
ing of 15 mm indicative of sexual abuse. 
It is equally concerning that in some 
situations physicians indicated a high 
suspicion of abuse but noted this was 
not reportable, although the law re- 
quires reporting of any suspected 
cases. 

Many data have recently been col- 
lected regarding sexually transmitted 
diseases in children. Although gonor- 
rhea and syphilis are considered 
almost diagnostic of sexual abuse, the 
finding of bacterial vaginosis and of 
pathogens such as Chlamydia 
organisms are also highly suggestive 
of sexual contact.* Other pathogens 
that are considered to be sexually 
transmitted in adults have not been 
well studied in children. These include 
such entities as the Ureaplasma/My- 
coplasma species, herpes, condyloma, 
and Trichomonas species. These are 
concerning findings in children and are 
likely to indicate sexual contact, yet 
the possibility of transmission by non- 
sexual modes (such as diapering or 
bathing) needs to be further investi- 
gated. No long-term follow-up studies 


exist that address possible reproduc- 
tive complications of untreated or un- 
recognized sexually transmitted dis- 
eases in children. The physician needs 
to keep updated in pediatric gyne- 
cology and also should have a mecha- 
nism for attaining appropriate genital 
samples and cultures for sexually 
transmitted disease in children. 

The most indefinite area physicians 
are required to assess involves the 
definition of normative child and in- 
trafamilial behaviors. Many aberrant 
behaviors in childhood are nonspecific 
indicators of emotional distress and 
may suggest either general family 
discord or sexual abuse. These chil- 
dren require in-depth evaluation by a 
skilled interviewer to help identify in- 
trafamilial norms: practices regarding 
children crawling in bed with their 
parents or seeing parents nude after 
bathing vary widely among families. 
Whether these are considered sex- 
ually stimulating behaviors depends 
entirely on the context of the situa- 
tion. Children who have been sexually 
abused are not usually victims of phys- 
ical violence but rather victims of 
physical and emotional misuse and be- 
trayed trust. Clinical manifestations 
are therefore often variable and occa- 
sionally confusing. 

It is apparent that the evaluation ofa 
child for sexual abuse involves both 
specific and vague criteria. Unfor- 
tunately, in a majority of cases, the 
body of evidence falls into the latter 
category. The definition of the problem 
is elusive, and there is much discord 
regarding both medical and legal pro- 
tocols. All forms of sexual offense are 
criminally investigated, and convicted 
offenders are usually jailed at least 
briefly. In cases of incest this may 
present a severe emotional and eco- 
nomic crisis to the child and family. 
Often, knowledge of legal conse- 
quences interferes with victims re- 
porting and offenders seeking treat- 
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ment. Considering the long-term 
physical and behavioral morbidity of 
sexual abuse, it is imperative that phy- 
sicians in all areas of medicine become 
familiar with problems of both the 
abused and the abuser. To prevent the 
multifaceted consequences of this 
medical and social problem, the medi- 
cal community not only must become 
skilled in its recognition but also must 
support research involving both ap- 


propriate intervention and primary 
prevention. 
HELEN L. Britton, MD 
Department of Pediatrics 
University of Arizona 
Health Sciences Center 
1501 N Campbell Ave 
Tucson, AZ 85724 
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Regionalization Revisited 


Dus the past 15 years, the devel- 

opment of technology for the man- 
agement of the high-risk perinatal pa- 
tient and its application through re- 
gionalization of care have been the 
weapons by which we have attacked 
the unacceptably high rate of repro- 
ductive morbidity and mortality in this 
country.’ Initially utilized as a method 
of securing intensive care for sick new- 
borns, regionalization has evolved into 
a system that also allows for the trans- 
fer of pregnant women who need spe- 
cialized services or who are carrying 
high-risk fetuses so that delivery will 
occur in a center with the appropriate 
facilities. This availability of intensive 
care has been credited with substan- 
tial and significant reductions in neo- 
natal mortality without an apparent 
increase in morbidity.** 

Paneth et al’ recently described the 
effect of the level of the hospital of 
delivery on neonatal mortality, analyz- 
ing singleton births in an urban setting 
over a three-year period. A disturbing 
finding is the lack of a reduction in 
neonatal mortality associated with de- 
livery in level 2 hospitals when com- 
pared with that in level 1 facilities. This 
finding does not require delivery of all 
high-risk infants in level 3 centers or 
negate the role of level 2 centers in a 
regionalized program. Paneth et al did 
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not describe a regionalized system of 
care but only the result of delivery in 
hospitals that have met a set of stan- 
dards and been assigned to a par- 
ticular level. The authors recognize 
this and suggested that the advantage 
of higher technology in level 2 hospi- 
tals is offset by the lack of transfer of 
selected infants at level 3 facilities. 
They further commented that mater- 
nal transfer for delivery was rare dur- 
ing the period of this study. It is ob- 
vious that the care system described 
by Paneth et al’ is quite different from 
that operating in rural areas, such as 
Iowa.‘ 

Classification of hospitals by levels 
does not create a regionalized pro- 
gram: labeling a hospital does not en- 
sure the proper recognition, manage- 
ment, and transfer of patients. To be 
designated at a given level, a hospital 
must meet the set of standards for that 
level. Unfortunately, these guidelines 
often ignore the professional staff’s 
abilities and commitment. Designa- 
tion as level 2 or 3 is often sought by 
physicians and hospital administrators 
in order for the hospital to remain 
competitive in the marketplace. These 
designations are often independent 
decisions that do not include a require- 
ment that the hospital be actively in- 
volved in a regionalized program. 


I suggest that levels as a method of 
classification of hospitals be aban- 
doned and that instead we substitute a 
utilitarian approach in which the hos- 
pital’s administrative and professional 
staffs describe the type of patients 
who would be provided care in that 
particular perinatal unit. The required 
staffing, equipment, procedures, and 
protocols, as well as the patients who 
must be transferred to other facilities, 
can then be readily determined. This 
type of analysis requires the active 
participation of the staff physicians of 
the hospital. Their commitment to this 
process and their adherence to the 
plan is crucial to the future successful 
performance of the hospital’s perinatal 
services. 

By avoiding the use of levels, one 
reduces the visibility of the issue of 
quality of care in a level 1 vs level 2 vs 
level 3 hospital. Furthermore, defini- 
tion of specific patient care capability 
rather than blanket acceptance of a 
level becomes a joint activity of the 
obstetric and pediatric components of 
the staff. Decisions should be reached 
in concert with the commitment of the 
respective staffs to meet the same 
goals and obligations. It is hoped that 
the impact of the two e’s, economics 
and ego, on the current designation 
process will thus be reduced. Although 
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the e’s will continue to play a role 
because we are subject to human 
frailties, the competition between hos- 
pitals will become less of an issue. 

Once hospital staffs and administra- 
tion determine their patient care com- 
mitment, it will be necessary for them 
to identify those patients who will 
exceed their capacity. Compacts must 
then be established with other hospi- 
tals to provide the various components 
of the spectrum of perinatal care not 
available through their hospital. Me- 
chanics for transfer of patients and 
provision of necessary services can 
then be planned in advance so they can 
proceed without hesitation or obstruc- 
tion when required. 

A popular technique for regionaliza- 
tion has been for a government agency 
to designate a regional tertiary center 
and to expect all hospitals within the 
region to refer their patients to this 
center. This approach is reminiscent of 
a previous era’s method of determina- 
tion, cuius regio, eius religio (as the 
ruler, so the religion), and ignores pat- 
terns of referral and future growth of 
perinatal services in hospitals other 
than the tertiary center. The strict- 
ness and inflexibility of this method 
have fostered the development of “em- 


pires” where political influences rather 
than the needs and welfare of the pa- 
tient determine care. Requiring hospi- 
tals to develop compacts should pro- 
mote mutual responsibility for the 
needs of the patient and avoid some of 
the obstacles created by the rigidity of 
our current process. 

Regardless of the system used to 
determine a hospital's care capability 
and the flow of patients, there must be 
a system in place to evaluate the re- 
sults of the care being provided. The 
results of such an analysis can then be 
used to modify care or to change refer- 
ral patterns as indicated.”’ 

Regionalization as originally de- 
scribed was a noble effort to provide 
the newest technology and capability 
to a population in the most efficacious 
and economic manner.’ I believe that 
the original ardor that catalyzed this 
effort has cooled and has been replaced 
by pragmatic, personal, and selfish 
issues that can often be classified as 
“turf guarding.” I am perturbed that 
enthusiasm and altruism are no longer 
catalyst to achieve the goals of 
perinatal regionalization and that the 
inflexibility of the current system may 
lead to its abandonment. We need to 
reevaluate our systems for the provi- 


sion of perinatal care in light of the 
current climate. We need to modify our 
programs so that they are compatible 
with the current hospital structure 
and so that they receive the profes- 
sional commitment necessary for suc- 
cess. 
WILLIAM P. KANTO, Jr, MD 
Chief, Section of Neonatology 
Medical College of Georgia 
Augusta, GA 30912 


References 


1. Toward Improving the Outcome of Preg- 
nancy. White Plains, NY, National March of 
Dimes Foundation, 1976. 

2. McCormick MC, Shapiro S, Starfield BH: 
The regionalization of perinatal services: Sum- 
mary of the evaluation of a national demonstra- 
tion program. JAMA 1985;253:799-804. 

3. Lee KS, Paneth N, Gartner LM, et al: 
Neonatal mortality: An analysis of the recent 
improvement in the United States. Am J Public 
Health 1980;70:15-21. 

4. Hein HA: The status and future of small 
maternity services in Iowa. JAMA 1986;225: 
1899-1903. 

5. Paneth N, Kiely JL, Wallenstein S, et al: 
The choice of place of delivery: Effect of hospital 
level on mortality in all singleton births in New 
York City. AJDC 1987;141:60-64. 

6. Hein H, Brown CJ: Neonatal mortality re- 
view: A basis for improving care. Pediatrics 
1981;68:504-509. 

7. Wigglesworth JS: Monitoring perinatal 
mortality: A pathophysiological approach. Lan- 
cet 1980;2:684-686. 


Infections in Day-care Centers 


he most recent US Department of 

Labor statistics indicate that 
nearly half of the number of mothers 
with infants under 1 year of age are 
working outside the home (The New 
York Times, March 16, 1986, p 25). This 
fraction is an increase over previous 
estimates, and there is reason to be- 
lieve that this trend will continue. A 
variety of arrangements have been 
devised to care for these and older 
children, ranging from baby-sitting to 
more structured day-care centers. The 
objective of these arrangements is to 
allow parents to work. When children 
are ill, alternatives may be required. 
To address this need, day-care centers 
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specifically designed to care for sick 
children are being established (Time, 
Feb 17, 1986, p 57). The exact number 
of well or sick children cared for in any 
of these arrangements is unknown. 
The proportion regulated and the 
degree of enforcement can only be 
surmised. 

The number of children being cared 
for outside the home is so great that 
this factor must be considered rou- 
tinely in managing children who are ill. 
Questions about what arrangements 
are made for the child’s daytime super- 
vision must become part of our routine 
inquiry. This practice is essential in 
ascertaining exposure to illness as well 


as facilitating care when the child is 
sick. Prescribing of medication, for 
instance, must take into account the 
availability of qualified individuals to 
administer it.’ 

At a recent conference on infections 
in day-care centers, it was clear that 
much is still to be learned about the 
spread of many childhood infections. It 
was apparent, moreover, that the vir- 
tues of keeping children home to pre- 
vent the spread of infection may be 
based more on tradition than on its 
proven benefits. For example, one 
question concerned the number of chil- 
dren with chickenpox that are ex- 
cluded because they have arash, which 
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traditionally is a reason to keep them 
home, rather than because they were 
too sick to attend.’ It seems that exclu- 
sion is not likely to prevent the inev- 
itability of getting chickenpox. Respi- 
ratory virus infections appear to be 
delayed rather than prevented in chil- 
dren who are kept at home rather than 
sent to day-care centers.” One of the 
major benefits in the cost-benefit anal- 
ysis of giving varicella vaccine to all 
well children is that almost $400 mil- 
lion in wages would be saved by par- 
ents by not having to stay home with 
their children who have been excluded 
because they have chickenpox.* 

Indeed, infections acquired in day- 
care centers may not all be to the 
child’s disadvantage. Infection with 
cytomegalovirus (CMV) prior to preg- 
nancy decreases the chances of having 
a child with congenital CMV infec- 
tion.’ Day-care attendees are more 
likely than their cohorts to be infected 
with this virus. They also are more 
likely to infect their mothers, which 
might be a concern if the mothers are 
pregnant and experiencing their initial 
CMV infection.’ 

The futility of preventing hepatitis A 
by excluding children with jaundice 
probably has an important message. 
In this, and probably many other, in- 
fections, children probably are most 
infectious prior to onset of symptoms. * 
In some children with hepatitis A, 
symptoms may never become obvious 
even though they can spread infection 
to contacts.’ 

Certain children who are ill clearly 
must not attend. Those who are too 


uncomfortable as a result of their ill- 
ness or who require medication that 
cannot be administered in the setting 
away from home should not be sent to 
the day-care center, nor should chil- 
dren whose illness, eg, diarrhea, may 
become an unreasonable burden to 
day-care personnel. ' 

Exclusion of children to prevent the 
spread of infection should be weighed 
carefully. The benefits may be more 
apparent than actual. A parent must 
either stay at home and care for an 
excluded child or find an alternative 
source of care. Another concern is that 
transferring a sick child from the reg- 
ular day-care facility to one designed 
for sick children may simply expose a 
new group of children to his illness. 
This practice would be particularly 
poor if the original group were already 
heavily infected with the organism and 
the new group were not. The develop- 
ment of facilities to care for children 
who are sick must be carefully regu- 
lated. Cohorting infants who have a 
clinical syndrome, eg, diarrhea or res- 
piratory illness, may result in their 
being infected with another one of the 
multiple organisms causing these syn- 
dromes, unless special care is taken to 
prevent the spread. Day-care person- 
nel may themselves become infected 
and become disseminators of infec- 
tion.” 

Judgment to exclude children to 
prevent the spread of infection should 
be based on reason rather than on 
tradition. There should be some evi- 
dence, for instance, that exclusion will 
actually decrease transmission. 


Careful attention to handwashing” 
and immunization have been shown to 
prevent illness in day-care centers. 
The benefits of exclusion for delaying 
infections that will probably be experi- 
enced at a later date also must be 
weighed. Exclusion is not without 
cost. 





PHILIP A. BRUNELL, MD 

Department of Pediatrics 

The University of Texas Health 
Science Center 

7703 Floyd Curl Dr 

San Antonio, TX 78284-7811 
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Toward a Sane and Better Future in 
Graduate Medical Education 


hen will we as leaders in medical 
education “get the picture?” 
When will we comprehend that our 
programs of graduate medical educa- 
tion have major flaws? The article by 
Irigoyen and colleagues' in this issue of 
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AJDC presents more evidence of the 
negative outcomes of graduate medical 
education. These outcomes may occur 
because we are overstressing the 
learner. At a time when American 
society is concomitantly experiencing 


a significant surplus of physicians and 
a loss of interest in our profession, | 
those who are leaders in medical edu- | 
cation must begin to ask questions 
about the structure of our programs of 
graduate medical education. Is it pos- 
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sible that the young, potential physi- 
cian is “turned off” to programs of 
education that offer very high levels of 
stress, 90- to 100-hour work weeks, 
exposure to lethal disease, and major 
challenges to viable and healthy family 
relationships? 


See also p 432. 


Are we satisfied that the present 
structure of pediatric residencies re- 
sults in the best possible outcome in 
terms of the pediatrician as a person, 
as a mother or father, as a husband or 
wife, as a model for medical students, 
and as a care giver and problem solver 
for patients? 

The 1984 report’ of the Association of 
American Medical Colleges presented 
a list of recommendations for improv- 
ing the quality of medical education at 
the medical student level. The report 
was developed over a two-year time 
frame after considerable consultation 
with those responsible for the medical 
education of medical students. 

There was a great deal of concern 
expressed in this report about the 
process of medical education and its 
impact on the learner. Some of the 
recommendations for medical school 
students have direct relevance to grad- 
uate medical education: 


(1) medical faculties should encourage stu- 
dents [residents] to learn independently by 
setting attainable educational objectives 
and by providing students [residents] with 
sufficient unscheduled time for the pursuit 
of those objectives; (2) those responsible 
[residents] for the clinical education of 
medical students should have adequate 
preparation and the necessary time to 
guide and supervise medical students dur- 
ing their clinical clerkships; (3) faculty 
members should have the time and oppor- 
tunity to establish a mentor relationship 
with students [residents]; (4) medical fac- 
ulties should provide support and guidance 
to enhance the personal development of 
each medical student [resident]. 


How exciting it would be to develop 
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a program of graduate medical educa- 
tion that was based on learning and not 
bound to service. Such a program 
might have a learning week of 50 hours 
rather than 70 to 90 hours. Night call 
would be a planned experience that 
would not test endurance but rather 
the skill of managing sick patients in a 
more independent manner. Faculties 
would be challenged to design pro- 
grams that would foster the develop- 
ment of relationships and families 
rather than contribute to their demise. 

Such an approach to graduate medi- 
cal education would have the following 
advantages: Residents would have 
time to assimilate information, to 
study pediatrics, and to work ina more 
intensive fashion with patients and 
their families. Work-related stress 
would be diminished, and opportuni- 
ties for a more thoughtful approach 
toward career development would be 
enhanced. Opportunities to develop 
skills in other disciplines, such as bio- 
medical research, education, and man- 
agement, could be planned and made 
available to the learner during the 
residency years. For residents who are 
partners in dual career marriages, op- 
portunities to foster the development 
of family would be more likely to occur. 

Presently, three major barriers 
stand in the way of the evolution of 
graduate medical education. These 
barriers are tradition, manpower, and 
finances. 

Traditionally, physicians have for 
decades prided themselves on their su- 
perhuman work ethic. They brag 
about long hours, loss of sleep, low pay, 
number of workups, and years without 
vacation. It is what I would call a “can 
you outmartyr me” mentality. The 
time has come for our profession to 
question the value of such an approach 
to life. I doubt that such standards 
benefit our patients or those who will 
follow in our footsteps as pediatri- 
cians. It is likely that such traditions 


foster guilt and anger among our stu- 
dents, with by-products of less-than- 
adequate care for our patients and 
poor working relationships among the 
members of the health care team. 

The barriers of finances and man- 
power are interrelated. We are in an 
era in which the funding of graduate 
medical education is under scrutiny. 
Third-party payees are asking 
whether the support of graduate medi- 
cal education is an appropriate cost for 
health insurers and premium payers to 
bear. Simultaneously, most data bases 
project a significant physician surplus 
by the end of this century. To imple- 
ment learner-based programs of grad- 
uate medical education, institutional 
managers will need to find ways of 
providing the health care personnel to 
manage a portion of the service load of 
house staff. House staff may have to 
face the possibility of lower stipends as 
they move more directly into the role of 
learners. 

I suggest that it is now time for 
pediatric program directors to have 
the courage and imagination to re- 
design their graduate medical educa- 
tion programs from a learning per- 
spective. There is an opportunity for 
leaders in our profession to be path- 
finders for the future. We have an 
opportunity to demonstrate to the 
medical profession how to provide an 
appropriate education for medical spe- 
cialists; an education that fosters 
healthy personal development, vig- 
orous intellectual growth, and higher- 
quality health care for our patients. 

FREDERIC D. BURG, MD 
University of Pennsylvania 
Suite 100 MEB-GM 
Philadelphia, PA 19104 
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A FILING SYSTEM FOR THE PRACTICING PEDIATRICIAN 


Are your stacks of partially read journals growing faster 
than your children? Does the information explosion leave 
you with a sense of hopelessness? Do you have trouble 
locating key articles? Do you have recurring nightmares of 
being buried under an avalanche of journals? 

An information retrieval system can help you stay up-to- 
date. Unlike a medical library, your personal resource file 
should only include information on the common topics in 
your field. Here you can store not only reprints but also 
handouts and notes from conferences and ideas that are 
spin-offs of patient care and parent education. Even if you 
do not tear articles out of journals, this type of system can 
enhance your studying and recall. 

The cornerstone of this system is your index or subject 
list. Let your job define your subjects. What are the 100 to 
200 most common conditions you encounter? How do you 
organize your diagnostic thinking? I start with body sys- 
tems (eg, Neurologic). Within each system, my preference 
is to file by symptoms (eg, headaches, ataxia, and large 
head) whenever possible, as patients usually present this 
way. With such files, one can pull articles to help with the 
differential diagnosis of a puzzling condition. Eventually, 
split off diseases that are commonly seen in your practice 
(eg, migraine and febrile seizures). If you file only by 
disease, it assumes that you already know the diagnosis. 
The common advice to use the table of contents of a major 
pediatrics textbook to define one’s filing system does not 
usually work because it places too much emphasis on rare 
diseases for which the practitioner needs no file. That is 
what libraries are for. 

Once you are happy with your classification system, add a 
numbering system. Write the main subject number on each 
file divider that separates body systems (eg, 3.00 Car- 
diovascular). Within each category, write the subset num- 
ber on each manila file folder tab (eg, 3.06 Innocent 
Murmurs). Numbering each subject helps with locating 
and refiling folders. Writing numbers on each article is 
optional. 

I would urge you to tear useful articles out of your 
journals and file them. Deciding whether to save an article 
and categorizing where it will be filed increases the chances 
that its contents will be recalled on the job. Also, locating 
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recent articles that are properly filed requires minimal 
search time. 

When you receive a journal, tear out the table of contents. 
Scan it and mark the articles that might be useful. Turn only 
to those articles and read the abstract. Ifthe article really is 
useful, tear it out; if it is not relevant, move on. When you 
have looked over all of the potentially helpful articles, throw 
out the rest of the journal. Keep in mind that for any given 
reader, there are only two to four useful articles in each 
journal. Continue to sharpen your rating criteria for useful 
articles. (Note: At a recent Denver conference, about 50% 
of practicing pediatricians polled said that they dissect their 
journals. ) 

You will need access to a photocopier. Ifa journal contains 
only two outstanding articles, invariably they will be found 
back to back. Most journals seem to be designed to frus- 
trate the “ripper.” If a single article needs to be placed in 
two separate files, make a copy of the first page (with the 
abstract) and file that as your second copy. On the last page 
of the article, write down questions that the article raises or 
points of disagreement. 

Once you have organized your selective information re- 
trieval system, you will find many uses for it. It can help you 
prepare for a conference or look up information about a 
puzzling case. The best continuing medical education is self- 
taught and case related. In fact, more than half of my study 
time each week comes from my files rather than from 
journals. Unless the article is particularly important and 
innovative, file it without reading more than the abstract. 
In-depth reading can occur when you need an article for 
managing a new case. Whenever you turn to your file on a 
particular symptom or disease, also try to weed it. Expand 
your file only if you are considering giving a talk or writing 
an article on that particular subject. If your folder begins to 
bulge, and the material is too good to throw out, consider 
subdividing it. 

Journal tearing is not illegal and can be an exhilarating 
experience. Regain control over your journal collection 
without canceling subscriptions. By the way, file this edito- 
rial under “23.07 Office Practice: Time Management,” or 
throw it in the circular file. Make a decision; time waits for 
no one. 
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ties in the offspring, primarily involving ribs and vertebrae; doses greater than 150 day given to pregnant rabbits produced fetal 
resorptions and (primarily) soft-tissue abnormalities in the opr. in rats a dose-related delay in the onset of parturition was noted 
ieper arina we of the progeny were adversely affected. particularly when drug administration spanned the entire gestation 
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pes «e should not be discontinued in patients in whom the drug is administered to prevent major seizures because of the 
strong ilr precipitating status icus with attendant hypoxia and threat to life. In individual cases where the severity and fre 
of the seizure disorder are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the 
may be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures do not pose 
some hazard to the developing embryo or fetus. 
The prescribing physician will wish to weigh these considerations in treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic Dysfunction: See “Boxed Waming,” “Contraindications” and “Warnings” sections, 

General: Because of reports of thrombocytopenia, inhibition of the secondary phase of platelet aggregation, and abnormal coagulation 
parameters, platelet counts and c ion tests are recommended before initiating therapy and at periodic intervals. It is aien e that 
patients receiving DEPAKOTE (div sodium) be monitored for platelet count and coagulation parameters po to planned surgery. Evi 
dence of rst: hay bruising or a disorder of hemostasis/coagulation is an indication for reduction of DEPAKOTE dosage or withdrawal of 


Hyperammonemia with or without or coma has been reported and may be present in the absence of abnormal liver function tests 
H clinic a ificant elevation occurs, DEPAKOTE should be discontinued. 

Since TE (divalproex sodium) may interact with concurrently administered antiepileptic drugs, periodic serum ievel determina: 
tions of concomitant antiepileptic drugs are recommended during the early course of therapy. (See “Drug Interactions” section). 
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Three dosage strengths: 
125mg tablet; 250mg tablet; 
and 500mg tablet 


Valproate is partially eliminated in the urine as a keto-metabolite which may lead to.a false interpretation of the urine ketone test. 

There have been reports of altered thyroid function tests associated with vaiproate. The clinical significance of these is unknown, 

Information for Patients: Since DEPAKOTE may produce CNS depression, especially when combined with another CNS depressant (e.g. 
alcohol), patients should be advised not to engage in hazardous occupations, such as driving an automobile or operating dangerous machin- 
ery, until it is known that they do not become drowsy from the drug. 

Drug Interactions: Valproic acid may potentiate the CNS depressant activity of alcahol. 

The concomitant administration of valproic acid with drugs that exhibit extensive protein binding (e.9.. aspirin, carbamazepine, and dicu- 
marol) may result in alteration of serum P 

THERE IS EVIDENCE THAT VALPROIC CAN CAUSE AN INCREASE IN SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON- 
CAN RESULT IN SEVERE CNS DEPRESSION. THE COMBINATION OF VALPROIC ACID AND 

PRODUCE CNS DEPRESSION WITHOUT SIGNIFICANT ELEVATIONS OF BARBITURATE 
OR VALPROATE SERUM LEVELS. ALL PATIENTS RECEIVING CONCOMITANT 3ARBITURATE THERAPY SHOULD BE CLOSELY MONITORED 
FOR NEUROLOGICAL TOXICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSIBLE. AND THE BARBITURATE DOSAGE 
DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also be nvolwed in asimilar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCURRING WITH THE COMBINATION OF VALPROIC ACID AND PHENY- 
TOIN. MOST REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN CONCENTRATION. HOWEVER, INCREASES IN TOTAL 
PHENYTOIN SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT 
INCREASE IN PHENYTOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE IN TOTAL SERUM PHENYTOIN WITH AN 
INCREASE IN THE FREE VS. PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE DOSAGE OF PHENYTOIN SHOULD BE 
ADJUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRODUCE ABSENCE STATUS. 

There is inconclusive evidence regarding the effect of valproate on serum ethosuximide levels. Patients receiving valproate and etho- 
suxenide, especially along with other anticonvulsants, should be monitored for alterations in serum concentrations of both drugs. 

Caution is recommended when DEPAKOTE (divalproex sodium) is administered with drugs affecting coagulation, e.g.. aspirin and warfa- 
rin. (See “Adverse Reactions” section) 

Carcinogenesis: Vaiproic acid was administered to Sprague Dawley rats and ICR (HA/ICR) mice at doses of 0, 80 and 170 mg/ 
kg/day for two years. Although a variety of neoplasms were observed in both species, the chief findings were a statistically — in- 
crease in the incidence of subcutaneous fibrosarcomas in high dose male rats receiving valproic acid and a statistically significant dose- 
related trend for benign pulmonary adenomas in male mice receiving valproic acid. The significance of these findings for man is unknown at 


present. 

Mutagenesis: Studies on valproic acid have been performed using bacterial and mammalian systems. These studies have provided no 
evidence of a ic potential for DEPAKOTE. 

Fertility. Chromic toxicity studies in juvenile and adult rats and dogs demonstrated reduced spermatogenesis and testicular atrophy at 
doses greater than 200 mg/kg/day in rats and greater than A te ay aie Segment | fertility studies in rats have shown doses up to 
350 day for 60 to have no effect on fertility. THE EFFECT OF DEPAKOTE (DIVALPROEX SODIUM) ON THE DEVELOPMENT OF 
THE TESTES AND ON SPERM PRODUCTION AND FERTILITY IN HUMANS IS UNKNOWN 

Ka aeey A Pregnancy Category D: See “Warnings” section. 

Nursing Mothers: Valproate is excreted in breast milk. Concentrations in breast milk have been reported to be 1-10% of serum concentra- 
tions. h is not known what effect this would have on a nursing infant. Caution should be exercised when DEPAKOTE is administered to a nurs- 
ing woman 


ADVERSE REACTIONS: Since valproic acid and its derivatives have usually been used with other antiepileptic drugs. it is not possible, 
in most cases, to determine whether the following adverse reactions can be ascribed to valproic acid alone, or the combination of drugs. 

Gastrointestinal. The most commonly reported side effects at the initiation of therapy are nausea, vomiting and indigestion. These effects 
are usually transient and rarely require discontinuation of therapy. Diarrhea, abdomina! cramps and canstipation have been reported. Both 
anorexia with some weight loss and increased appetite with weight gain have also been reported. The administration of enteric-coated dival- 
proex sodium may result in reduction of gastromtestinal side effects in some patients? 

CNS Effects. Sedative effects have been noted in patients receiving valproic acid alone but are found most often in patients receiving 
combmation therapy. Sedation usually disappears upon reduction of uther antiepileptic medication. Tremor has been reported in patients re- 
ceiving valproate and may be dose-related. Ataxia, headache. nystagmus, diplopia, asterixis, “spots before eyes,” dysarthria, dizziness, and 
pararon have rarely been noted. Rare cases of coma have been noted in patientsreceiving valproic acid alone or in conjunction with 
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Dermatologic: Transient increases in hair loss have been observed. Skin rash and erythema multiforme rarely have been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported 

Hematologic: Thrombocytopenia has been reported. Valproic acid inhibits the secondary phase of platelet span (See “Drug Inter- 
actions” section). This may be reflected in altered bleeding time. Petechiae, bruising, hematoma formation, and fr have been 
reported. (See “Precautions” section). Relative lymphocytosis and hypafibrinogenemia have been noted. Leukopenia and eosinophilia have 
also been reported. Anemia and bone marrow ession have deen r 

Hepatic: Minor elevations of transaminases (e.g, SGOT and and LDH are frequent and appear to be dose related. Occasionally, 
laboratory test results include, as well, increases in serum bilirubin and abnormal changes in other liver function tests. These results may re- 
flect potentially serious hepatotoxicity. (See “Warnings” section). 

Endocrine. There have been reports of irregular menses and secondary amenorrhea, and rare reports of breast enlargement and galactor 
rhea occurring in patients receiving valproic acid and its derivatives. 

Abnormal thyroid function tests have been reported. (See “Precautions” section) 

Pancreatic. There have been reports of acute pancreatitis, including rare fatal cases, occurring in patients receiving valproic acid and its 
derivatives 

Metabolic. Hyperammonemia, (See “Precautions” section). 

Hyperglycinemia has been reported and has been associated with a fatal outcame in a patient with preexistent nonketotic hyperglycine- 


mia 
Other. Edema of the extremities has been reported 


OVERDOSAGE: Overdosage with valproic acid may result in deep coma. 

Since DEPAKOTE tablets are enteric-coated, the benefit of gastric lavage or emesis will vary with the time since ingestion. General sup- 
portive measures should be applied with particular attention being given to the mamtenance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects of valproate overdosage. Because naloxone could theoretically also 
reverse the antiepileptic effects of DEPAKOTE it should be used with caution. 


DOSAGE AND ADMINISTRATION: DEPAKOTE is administered orally. The recommended initial dose is 15 mg/kg/day, increasing at 
one week intervals by 5 to 10 mg/kg/day until seizures are controlled or side effects preclude further increases. The maximum recommend- 
ed dosage is 60 mg/kg/day W ihe totai daly Gone onconde 250 mg, & chand Ba pian n SR een 

Conversion from OFPAKENE to DEPAKOTE: \n patients previously receiving DEPAKENE (valproic acid) therapy, DEPAKOTE should be ini- 
tiated at the same total daily dose and dosing schedule? After the patient is stabilized on DEPAKOTE. a twice-a-day or three-times-a-day 
schedule may be instituted in selected patients. 

The frequency of adverse effects (particularly elevated liver enzymes) may be dose-related. The benefit of improved seizure control 
which may accompany higher doses should theretore be weighed against the possibility of a greater incidence of adverse reactions. 

A good correlation has not been established between daily dose, serum leve and therapeutic effect. However. therapeutic valproate 
serum levels for most patients will range from 50 to 100 mcg/ml. Occasional patients may be controlled with serum levels lower or higher 


than this 
ay the DEPAKOTE dosage is titrated upward, blood levels of phenobarbital and/or phenytoin may be affected. (See “Precautions” sec 
tron). 
Patients who experience G. |. irritation may benefit from administration of the drag with food or by slowly building up the dose from an ini- 
tial low level 
HOW SUPPLIED: DEPAKOTE (divalproex sodium enteric-coated tablets) are supplied as 
125 mg salmon pink colored tablets: 


Citing OB TD 5. « dic’ ch OR OCU EE oan k SE Rea Else Glib det P ETTE Pag (NDC 0074-6212-13) 
250 mg peach-colored tablets: 
ee E a a eS 5 ie) A a eee eer ete ae tir atl (NOC 0074-6214-13) 


_.... (WDE 0074-6214-11) 
500 mg lavender-colored tablets: 


BomlesolOO E ET E ... (NDC 0074-6215-13) 
Abbo-Pac® unit dose packages of 100 _.. . (NDC 0074-6215-11). 
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Articles 


Do Physicians Recognize Sexual Abuse? 


Stephanie Ladson; Charles Felzen Johnson, MD; Richard E. Doty, MS 


è The dramatic increase in the inci- 
dence of reports of sexual abuse has 
placed demands on physicians to as- 
sess children for possible sexual abuse. 
We conducted a survey of urban pedi- 
atricians to determine their knowledge 
of and attitudes about sexual abuse. 
These physicians were found to have 
limited knowledge about the social and 
medical aspects of sexual abuse. The 
lack of knowledge these physicians dis- 
play about prepubescent female anat- 
omy and about the association of 
venereal diseases with sexual abuse de- 
creases their recognition and reporting 
of sexual abuse. There is a need for 
physicians to improve their knowledge 
and skills in the diagnosis of sexual 
abuse if further abuse and its serious 
consequences are to be minimized. 

(AJDC 1987;141:411-415) 


t is difficult to estimate the preva- 
lence of sexual abuse of children. 
Conservative estimates suggest that 
25% of girls and 9% of boys are sexually 
abused prior to reaching age 18 years.’ 
Despite these alarming numbers, sex- 
ual abuse is said to be largely under- 
diagnosed and underreported by the 
medical community,”* and as a result it 





For editorial comment see p 402. 


often goes untreated.‘ Uncertainty 
about diagnostic criteria is one reason 
for a low rate of reporting.’ 

Young prepubescent girls, who are 
most often the victims of such abuse,’ 
may be the most difficult in whom to 
diagnose sexual abuse, because few 
studies have been published about the 
normal genitalia of the prepubertal 
girl. A review of the literature re- 
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vealed only two articles that indicated 
the usual size of the vaginal orifice in 
prepubescent girls.*’ It is important 
for physicians to be able to recognize 
normal female child genitalia, includ- 
ing the size of the vaginal orifice, to 
identify conditions suggesting sexual 
abuse. An external examination of the 
genitalia is generally all that is indi- 
cated in the assessment of child sexual 
abuse victims, and the use of a col- 
poscope to magnify the area may in- 
crease positive findings by 5% to 10%.* 
Physicians must also be aware of risk 
factors, including venereal diseases, 
that suggest sexual abuse.’ Of 108 psy- 
chologists, psychiatrists, pediatri- 
cians, and family counselors who re- 
sponded to a survey, 57.7% were aware 
of the high frequency (15% to 25%) of 
physical signs of abuse and neglect ina 
child who makes an incest allegation.” 
Accordingly, about one half would rec- 
ommend a physical examination of a 
child who had retracted such an allega- 
tion. Of the respondents, 86% re- 
quested more training in sexual abuse 
diagnosis and treatment. 

This study was undertaken to test 
the following hypotheses about physi- 
cians: (1) They do not routinely ex- 
amine the genitalia of prepubescent 
girls. (2) Physicians do not recognize 
normal female genitalia; therefore, 
they may not recognize anatomic 
deviations that suggest child abuse. (3) 
They rarely consider sexual abuse as a 
possible cause of venereal disease. (4) 
The examiner's age, sex, years in prac- 
tice after residency training, and num- 
ber of pediatric patients seen per week 
affect his/her diagnostic skills and pro- 
pensity to report sexual abuse. 


METHODS 


To investigate these hypotheses, a 32- 
item questionnaire was developed, and 
physicians were asked the following: (1) to 
identify the behaviors they considered to 


be inappropriate or indicative of sexual 
abuse, (2) their knowledge of normal female 
prepubescent genital anatomy, and (3) 
their recognition of the association between 
venereal disease and sexual abuse in pre- 
pubescent girls. (Readers who wish to have 
a copy of the actual test form should send 
their requests to the authors.) This ques- 
tionnaire was mailed to 120 family practi- 
tioners and 125 pediatricians within Frank- 
lin County, Ohio. It was also distributed to 
58 pediatric residents and fellows at the 
Children’s Hospital of Columbus, Ohio. All 
respondents were kept anonymous. 


RESULTS 


The following independent variables 
were used in the analysis of the data 
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No. (%) of 
Variable Physicians 





72 (55.8) 
44 (34.1) 
13 (10.1) 
129 (100.0) 


Family practice 
Other 


48 (37.8) 
24 (18.9) 
55 (43.3) 


127 (100.0) 


39 (35.8) 
70 (64.2) 
109 (100.0) 


99 (77.3) 
29 (22.7) 
128 (100.0) 


Resident 25 (19.7) 
Practicing physician 102 (80.3) 
Total 127 (100.0) 


*Percentages reflect the number of physicians 
who responded to question 1. The number of 
respondents varied slightly on different items. 
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Behavior 
Mother bathing with son 
Father bathing with daughter 
Mother sleeping with son 
Father sleeping with daughter 
Mother nude in home in front of son 
Father nude in home in front of daughter 


Percentage of 
Physicians Who 
Believed Item 
Could Indicate 
Abuse 


Pregnancy 
Running away 
Decreasing 

school performance 
Venereal disease 
Poor self-confidence 
Extreme hostility 
Phobias 
Promiscuity 
Sex play 
Masturbation 


*N = 130. 


(Table 1): (1) sex of the physicians, (2) 
number of years in practice (five or 
fewer, six to ten, and 11 or more), (3) 
number of pediatric patients seen per 
week (25 or fewer or 26 or more), and 
(4) physician specialty (family prac- 
tice, pediatrics, or other). Unless oth- 
erwise noted, all statistical analyses 
utilized a contingency table analysis 
based on the y? statistic. Only those 
results with P<.05 are reported as 
significant. 


General Beliefs and Demographics 


Of those physicians who responded, 
51.5% believed that the lower the fam- 
ily’s socioeconomic status, the higher 
the likelihood of sexual abuse, and 
67.2% believed that low socioeconomic 
status also increased the risk of incest. 
The urban setting was considered to be 
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Age of Child, y 


Percentage of Physicians Who 
Believed Behavior Was Inappropriate 


2 4 6 8 


Percentage of Physicians Who 
Believed Behavior Increased Risk 


2 4 6 8 








This picture of banitalis of 6-year-old girl was in sexual abuse questionnaire sent to practicing 
physicians. Physicians were asked to identify anatomic structures represented by numbers 
20 to 27. In addition, they were asked significance of horizontal vaginal opening of 15 mm in 
6-year-old child. Correct answers are as follows: 22, clitoris; 23, labia minora; 24, urethral 
orifice; 25, posterior commissure; 26, hymen; and 27, labia majora. Vaginal opening of 
15 mm in 6-year-old child is considered significantly enlarged. 


a risk factor by 54.2%, and 42% be- 
lieved that a family consisting of five or 
more children was also at risk. White 
families were believed to be at a 
greater risk for sexual abuse (34.4%) 
than black families (20.6%). 

Of physicians who responded, 93% 
believed that the majority of sexually 
abused children do not wish to leave 
home or break up the family. Eighty- 
seven percent correctly responded 
false to the statement that 75% or 
more of the children born of parent- 


child incest are mentally retarded or 
physically abnormal. Twenty-five per- 
cent believed that over 50% of fathers 
who sexually abuse their children are 
mentally ill. 

Table 2 indicates the percentage of 
physicians who believed that specific 
parent-child behaviors either were in- 
appropriate or increased the risk of 
sexual abuse for children of ages 1, 2, 4, 
6, 8, and 10 years. Physicians tended to 
indicate that the behaviors were of 
more concern between older children 
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Ee _ Table 4.—Percentage of Physicians Who Correctly Identified Genitalia 


No. of Physicians 
Who Responded 


Genitalia 
Clitoris 
Posterior commissure 
Urethral opening 
Labia minora 
Labia majora 
Hymen 


Percentage of Physicians 
Who Answered Correctly 


Table 5.—Percentage of Physicians Who Responded Yes to 
Questions Regarding Sexually Transmitted Diseases 


Percentage of Physicians Who Responded Yes 


Can Be Nonsexually 
Transmitted 


Disease or Organism 
Mycoplasma 
Chlamydia trachomatis 
Herpes genitalis 
Trichomonas vaginalis 
Gonorrhea 

Syphilis 

Chancroid 


and their parents. In addition, be- 
haviors in father-daughter dyads were 
seen as more likely to increase the risk 
of abuse than the same behaviors in 
mother-son dyads beginning at age 2 
years and beyond. Although male and 
female physicians differed in their 
views of the appropriateness of these 
behaviors, there were no differences in 
their beliefs regarding the potential 
that these behaviors have for increas- 
ing the risk of sexual abuse. 


General Findings 


Of the physicians studied, 77% indi- 
cated that they routinely checked geni- 
talia over 50% of the time; 17.2% did 
this less than 10% of the time. Pediatri- 
cians and physicians who saw more 
than 25 pediatric patients per week 
checked the genitalia significantly 
more often than did other physicians. 

Only 50% of the physicians checked 
the size of the vaginal opening in pre- 
pubescent girls over 50% of the time. 
Of the respondents, 37.9% checked 
less than 10% of the time. Once again, 
pediatricians and physicians who saw 
more than 25 pediatric patients per 
week checked the size of the vaginal 
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Suggestive of 
Sexual Abuse 


Reportable 
as Abuse 





opening significantly more often than 
did other physicians. 

Table 3 presents the percentage of 
physicians who believed that each of 
the listed items are important possible 
indicators of sexual abuse. 

Proportionately more female physi- 
cians believed that decreasing school 
performance could indicate sexual 
abuse. Physicians who had been in 
practice longer saw venereal disease 
as a possible indicator less frequently 
than did physicians in practice for a 
shorter period. 

Physicians were asked to identify 
the anatomical parts of the genitalia 
from a picture of a 6-year-old girl (Fig- 
ure). Physicians were told the girl had 
been referred for genital pain. Table 4 
indicates those portions of the picture 
that were labeled for identification and 
the number of physicians who cor- 
rectly identified them. 

The fewest responses (110) were re- 
ceived on the identification of the 
hymen, which was correctly identified 
by 59.1% of physicians. The most re- 
sponses (123) were received on the 
identification of the clitoris, which was 
correctly identified by 89.4% of physi- 


cians. It is possible, therefore, that 
some of those physicians who did not 
respond to the question did so out of 
uncertainty. 

Physicians who saw over 25 pedi- 
atric patients per week correctly iden- 
tified the urethral opening more often 
than did those who saw 25 or fewer 
(x’=5.3, df=1, P<.021). Physicians 
who had been in practice between six 
and ten years correctly identified the 
hymen more often than did those in 
practice under six years or over ten 
years (x’=7.98, df=2, P<.02). Simi- 
larly, other physicians correctly identi- 
fied the hymen more often than either 
pediatricians or family physicians. 
Family physicians correctly identified 
the hymen more often than did pedi- 
atricians (x’= 7.6, df=2, P<.03). 

A horizontal length of the vaginal 
orifice of 15 mm in a 6-year-old was not 
considered indicative of sexual abuse 
by 54% of respondents, and 45:5% of 
physicians correctly identified the nor- 
mal horizontal length of the vaginal 
orifice as 3 to 6 mm. In neither case did 
any of the independent variables show 
statistical significance. 

The physicians’ primary reference 
sources for knowledge of the normal 
horizontal length of the vaginal open- 
ing in young girls included practice 
experience (55.8%), a textbook (25%), 
residency (13.2%), medical school 
(10.3%), and a journal article (8.5%). 

In response to a question about 
cultures required to evaluate a vaginal 
discharge, 70.2% of physicians cor- 
rectly indicated that they would obtain 
gonorrhea, Chlamydia, and Urea- 
plasma cultures; 22.3% would obtain 
gonorrhea cultures only; and 5.8% 
would request none. A significantly 
greater proportion of female physi- 
cians indicated that they would re- 
quest all three cultures (,’=10.6, 
df=1, P<.002). 

Table 5 gives the percentage of phy- 
sicians who answered yes to each of 
three questions about sexually trans- 
mitted diseases. The data indicate a 
major discrepancy between the pro- 
portion of physicians who saw the 
presence of the disease in a prepubes- 
cent girl as raising suspicion of sexual 
abuse and the proportion of physicians 
who would have reported it as possible 
sexual abuse. 
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A larger proportion of physicians 
who saw over 25 pediatric patients per 
week said that Mycoplasma could be 
nonsexually transmitted (x’=5.15, 
df=1, P<.03). A significantly smaller 
proportion of physicians in practice 
over ten years saw Chlamydia tra- 
chomatis (x? = 6.09, df=2, P<.04) and 
herpes genitalis (x°=7.3, df=2, 
P<.03) as suggestive of possible sex- 
ual abuse. 


COMMENT 


The physicians surveyed in this 
study do not routinely examine the 
genitalia of prepubescent girls or rec- 
ognize normal female genitalia. Fur- 
thermore, the examiners age, sex, 
years in practice after residency train- 
ing, and the number of pediatric pa- 
tients seen affected their diagnostic 
skills and reporting behavior. The re- 
sponses did not support the hypothesis 
that physicians rarely consider sexual 
abuse as a possible cause of venereal 
diseases in the prepubescent child. 
However, despite their suspicion of an 
association of sexual abuse with a spe- 
cific venereal disease, they would not 
necessarily report their suspicions. 

Of the physicians surveyed, 77% in- 
dicated that they examine the genitalia 
of prepubescent girls over half of the 
time; however, only 50% indicated that 
they routinely check the size of the 
vaginal orifice in these girls over half of 
the time. When asked to identify the 
anatomical parts of a 6-year-old girl’s 
genitalia, 59% of the respondents cor- 
rectly identified the hymen. A vaginal 
orifice of 15 mm in a 6-year-old was not 
considered indicative of sexual abuse 
by 54%. One of the two reports of the 
normal vaginal opening size in pre- 
pubescent girls indicated that the nor- 
mal horizontal vaginal orifice size for 
girls below 11 years of age is 5 to 7 mm.° 
The other study indicated that 70% of 
prepubescent girls with a vaginal 
opening greater than 4 mm had been 
sexually abused.’ Of the 129 physicians 
who responded, 46% correctly identi- 
fied the normal horizontal length of the 
vaginal orifice for a 6-year-old child as 
3 to 6 mm. It is possible that enlarge- 
ment of the orifice could be self-in- 
flicted; however, our clinical experi- 
ence indicates that this is a rare 
occurrence because self-stimulation 
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tends to be directed toward the exter- 
nal genitalia. In addition, girls often 
experience pain when the orifice is 
touched with a cotton swab. Pediatri- 
cians have been seen as having the 
responsibility to teach physicians from 
other disciplines about the need for a 
physical examination as part of an 
assessment for sexual abuse.” This 
study indicates that a lack of knowl- 
edge interferes with their fulfilling 
that responsibility. 

With the exception of Mycoplasma, 
greater than 70% of the physicians 
surveyed would suspect sexual abuse 
in a prepubescent child if a cultured 
vaginal discharge or serologic test was 
positive for C trachomatis, gonorrhea, 
herpes genitalis, Trichomonas va- 
ginalis, syphilis, or Hemophilus du- 
creyi. However, except for gonorrhea 
and syphilis, less than two thirds of 
these physicians would subsequently 
report their suspicions to the proper 
legal authorities as suspected sexual 
abuse. This is alarming because vene- 
real disease in children is most likely 
due to sexual abuse.*”” If suspected 
sexual abuse is not reported when 
venereal disease is discovered, physi- 
cians should establish that “accidental 
transmission” has occurred.’ All states 
require reporting suspected sexual 
abuse, and failure to report may result 
in legal consequences for physicians. 
Entering the child into a protective 
network should bring therapy to the 
child and, possibly, therapy to and/or 
legal action against the perpetrator. 
An abused child must be protected 
from further abuse. It is possible that 
a physician who fails to report abuse 
will be held liable for subsequent psy- 
chological and physical consequences 
from further episodes.” 

The gender of the professional influ- 
enced estimates of the frequency of 
father-daughter incest and reporting 
behavior.” Women may be more sen- 
sitive to and assertive about sexual 
abuse issues. Our study revealed that 
those physicians who saw greater than 
25 patients per week were more likely 
to examine the genitalia, including the 
size of the vaginal orifice. This results 
in an increased chance of identifying 
injuries to the genitalia, of which sex- 
ual abuse should be considered as a 
possible cause. Physicians who had 


been in practice greater than ten years 
after residency were less likely to sus- 
pect sexual abuse in a prepubescent 
child with a venereal disease. One of 
the reasons for this may be a lack of 
training in the area of sexual abuse. 
One study showed that pediatricians 
who are trained during residency in 
the management of sexual abuse cases 
have been more likely to recommend 
appropriate interventions.” 

Social and cultural taboos, values, 
personal anxiety, and lack of medical 
knowledge about a pathologic process 
are said to interfere with the recogni- 
tion or diagnosis of sexual abuse.” It 
has been suggested that social atti- 
tudes toward sexual abuse are more 
intolerant than attitudes toward phys- 
ical abuse and that adult sexual be- 
havior with children is not tolerated at 
all.’ Physicians indicated in this study 
that the poor, urban, white family with 
five or more children was at highest 
risk for sexual abuse. Socioeconomic 
status, age, sex, and color of the victim 
or perpetrator should not influence 
reporting. The actual risk relative to 
these variables is unclear. For exam- 
ple, in one study, black mothers were 
more prone to report sexual abuse than 
were white mothers.” This increased 
reporting by black mothers may be 
misinterpreted as increased incidence 
of sexual abuse in black families. 

The data from our child abuse pro- 
gram“ and another” indicate that pre- 
adolescents are most vulnerable to 
sexual abuse. Subtle or overt physical 
findings are said to be present in 75% 
of children who report painful genital 
or anal penetration.* The courts tend 
to rely heavily on the existence of 
positive physical findings to adjudicate 
that sexual abuse has taken place, 
despite data that indicate that physical 
findings, especially in younger chil- 
dren, are less common.” A delay in 
reporting by the child may allow heal- 
ing that may conceal the visible effects 
of the trauma. 

The impact of the above findings can 
have serious repercussions for both 
the child and physician when a case of 
sexual abuse is not recognized or re- 
ported. There is a need for untrained 
or misinformed physicians to improve 
their knowledge of normal prepubes- 
cent genital anatomy and the dynamics 
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and consequences of sexual abuse and 
to report their findings if abuse is 
suspected. Our study reveals that only 
23.5% of the physicians surveyed ac- 
quired their information for the nor- 


1. Finkelhor D: Sexually Victimized Children. 
New York, Free Press, 1976. 

2. Pascoe DJ, Duterte BO: Medical diagnosis of 
sexual abuse in the premenarcheal child. Pediatr 
Ann 1981;10:187-190. 

3. Jones JG: Sexual abuse of children: Current 
concepts. AJDC 1982;136:142-146. 

4, Johnson MS: Recognizing the incestuous 
family. J Natl Med Assoc 1983;75:757-761. 

5. Thomas JN, Rogers CM: Sexual abuse of 
children: Case finding and clinical assessment. 
Nurs Clin North Am 1981;16:179-188. 

6. Cowell CA: Gynecological examination of 
infants, children and young adolescents. Pediatr 
Clin North Am 1981;28:247-266. 

7. Cantwell HB: Vaginal inspection as it re- 
lates to child sexual abuse in girls under thirteen. 
Child Abuse Negl 1983;7:171-174. 


mal horizontal length of the vaginal 
orifice of a prepubescent girl from 
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Book Review 


Seizure Disorders in Children, by P. C. Ferry, W. M. Banner, and R. A. 
Wolf, 207 pp, with illus, $29.50, New York, JB Lippincott, 1985. 


This book is well planned and clearly presented for all 
clinicians who care for children with seizures. There are 
three sections—the diagnosis of seizures, the use of anti- 
epileptic drugs, and specific seizure problems in childhood. 
A 41-page appendix containing practical information, such 
as drug availability and suppliers, a list of pharmaceutical 
firms and pertinent addresses, and a very helpful illus- 
trated product identification list, is included. One appen- 
dix, listing comprehensive epilepsy centers in the United 
States, is no longer current. 

The first section describes the pertinent issues of diag- 
nosis and lists which diagnostic tests are available, re- 
quired, and cost-effective. Current classification and de- 
scriptions of seizures, common and uncommon epileptic 
syndromes, and nonconvulsive states are also discussed and 
illustrated with the use of tables. 

In the second section, the authors discuss the initiation 
and chronic administration of antiepileptic drugs, which 
drugs are available, potential drug interactions, and the 
clinical use of pharmacokinetics. The third section is de- 
voted to specific childhood seizure problems, including 
febrile fits, management of acute convulsions, and seizures 
that are difficult to control. Compliance with treatment 
schedules and parent/child counseling are also considered. 
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The authors have presented a personalized approach to 
the diagncsis and management of convulsive disorders in 
childhood. The text is clearly written with numerous useful 
clinical examples, and major points of emphasis appear in 
well-designed tables. 

Some issues could have been more judiciously considered. 
For example, pseudoseizures cannot simply be equated 
with hysteria. “Cyclical vomiting” and recurring vertigi- 
nous spells may be a manifestation of migraine, and San- 
difer syndrome includes an array of intermittent behavioral 
and neurologic symptoms associated with gastroesophageal 
reflux. 

One may disagree in one way or another with the recom- 
mendations for evaluation and treatment of children with 
convulsive disorders, but the authors have reasonably 
presented the diagnostic techniques and treatment options 
based on current information. They have, then, succeeded 
in producing a very good textbook for the primary care 
physician that emphasizes principles of modern practical 
office management of seizure disorders in children. The text 
should beeome an important part of the clinician’s office 
library. 

BRUCE O. BERG, MD 
Child Neurology 
University of California 
San Francisco, CA 94143 
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Low Incidence of Acquired Cytomegalovirus Infection in 
Neonates Transfused With Washed Red Blood Cells 


Naomi L. C. Luban, MD; Alan E. Williams, PhD; Mhairi G. MacDonald, MBChB, FRCP(E), DCH; 
Gerald T. Mikesell; Karen M. Williams; Ronald A. Sacher, MBBCh, FRCP(C), DTM&H 


e To define the incidence of cytomeg- 
alovirus (CMV) infection in infants given 
transfusions of washed blood cells from 
random donors, 100 infants who were 
identified as being CMV seronegative at 
birth were resampled at hospital dis- 
charge and again six weeks after hospi- 
talization. All infants received washed 
red blood cell products; 37 infants re- 
ceived nonleukodepleted platelets and/ 
or plasma. There were 7.4 donor expo- 
sures per infant. Donor units were as- 
sayed for anti-CMV IgG and IgM at the 
time of donation. Seventy-six infants re- 
ceived at least one transfusion from a 
seropositive donor (mean transfusion 
volume, 89 mL; mean, 3.7 seroposi- 
tive donor exposures). Infection was de- 
fined by seroconversion to anti-CMV. 
None of the recipients of exclusively 
seronegative blood seroconverted. A 
single infant who received 34 mL of 
washed cells from a seropositive donor 
(IgG +, IgM —) and 31 mL of washed cells 
from a seronegative donor showed IgM 
anti-CMV 15 days after transfusion and 
IgG anti-CMV at a six-week follow-up 
visit. No recipients of IgM + blood were 
infected. Our data demonstrate a 1.3% 
incidence of anti-CMV seroconversion 
following receipt of washed red cells 
from seropositive donors. This rate is 
within background levels for hospi- 
talized neonates and is significantly 
lower than results of similar studies us- 
ing unwashed blood. 

(AJDC 1987;141:416-419) 
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Reports by Adler and colleagues,’ 

Yeager and coworkers,’ and Bal- 
lard et al? have described a 13% to 35% 
incidence of seroconversion in sero- 
negative infants who are given trans- 
fusions of cytomegalovirus (CMV)-se- 
ropositive blood. There is an increased 
incidence and more severe infection in 
infants who are of low birth weight or 
who receive in excess of 50 mL of 
blood. Severe morbidity due to trans- 
fusion-transmitted CMV is generally 
not found in infants who are seroposi- 
tive before transfusion or in seronega- 
tive infants with birth weights greater 
than 1200 g.’” 

Although reduction in posttrans- 
fusion CMV infection could best be 
accomplished by identification of the 
infectious virus in donor blood, 
such techniques are not yet available. 
Detection of IgM-specific anti-CMV 
antibodies in donor serum provides 
evidence of active or recent infection, 
and may reflect the potential for 
parenteral transmission of the virus.* 
IgM-specific anti-CMV assays are 
commercially available; however, the 
sensitivity and specificity of these 
tests in relation to infectivity is 
unknown. 

In the absence of specific assays that 
might define infectivity, blood prod- 
ucts are being screened by tests that 
evaluate total levels of anti-CMV anti- 
body. The prevalence of CMV seroposi- 
tivity in United States blood donor 
populations has been found to range 
from 40% to 70% and to increase with 
increasing donor age. However, pro- 
spective studies of transfusion recipi- 
ents indicate that only 3% to 12% of 
blood units drawn from random donors 
appear to produce infection in suscep- 
tible recipients.‘ 


The use of exclusively seronegative 
blood and blood products has been 
shown to be an effective means of re- 
ducing or eliminating CMV infection in 
neonates who receive transfusions. 
This policy eliminates the use of blood 
from many more donors than is neces- 
sary, and could result in waste and 
shortage of blood if implemented on a 
broad scale. Supplying seropositive in- 
fants of low birth weight with exclu- 
sively seronegative blood results in a 
lack of detectable antibody to CMV by 
8 weeks of age,’ which may result in 
decreased resistance to nosocomial in- 
fection.° 

The alternative means of reducing 
the risk of infection is to deplete or 
eliminate the blood cells that harbor 
latent cytomegalovirus, ie, the leuko- 
cyte. Leukocyte depletion is inherent 
in the processes of red blood cell wash- 
ing or the combination of freezing and 
washing, and may significantly reduce 
or eliminate potential CMV infectivity 
if the process removes viable infected 
leukocytes.*” 

The study described herein was un- 
dertaken to define the incidence of 
CMV infection in neonates who were 
known to have been given transfusions 
of seropositive blood. The study sam- 
ples were derived from hospitals in 
which the standard procedure was to 
wash all red blood cell products before 
neonatal transfusion. 


PATIENTS AND METHODS 
Patient Selection and 
Sample Collection 


The study was conducted at two hospitals 
in Washington, DC, after obtaining ap- 
proval from the institutional review boards 
and full informed consent from parents. A 
total of 897 mother-infant pairs were evalu- 
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ated. Maternal serum and newborn cord 
blood serum were obtained at the institu- 
tion with an obstetrical service (George- 
town University Hospital), and maternal 
serum and newborn serum specimens were 
obtained at the institution without an 
obstetrical service (Children’s Hospital Na- 
tional Medical Center). 

One hundred seronegative infants were 
entered into the study before they received 
their first transfusion, without selection 
for birth weight or gestational age. Blood 
products were not screened for anti-CMV 
antibodies before transfusion. Plasma and 
platelets were administered as clinically 
indicated. No infant in this study received 
buffy coat or white blood cell concentrates. 
No infant received nonmaternal milk. 

Seronegative infants were monitored for 
infection by sequential assays for IgM and 
IgG CMV antibody seroconversion using 
serum drawn before the administration of 
any transfusion, at discharge from the hos- 
pital, and at least four weeks after the final 
transfusion. In three cases, in which death 
occurred during the follow-up period, pre- 
terminal serum samples were obtained and 
autopsy tissue was reviewed for evidence of 
cytomegalic inclusion disease. 


Preparation of Blood Products 


Units of whole blood collected in quadru- 
ple packs were used by both institutions. 
The blood was divided into sterile four-pack 
aliquots and washed in an automated cell 
washer (Cobe-IBM 2991). Usually, 100 mL 
was washed with 1 L of 0.9% saline solution. 
The mean proportion of leukocytes re- 
moved was 87% (range, 75% to 95%). The 
platelet volume was reduced using methods 
described by Moroff et al,” but no attempt 
at leukodepletion was made. 

Serum from all four-pack blood units 
received by the participating hospitals was 
tested for IgG and IgM anti-CMV. Samples 
from all non-red blood cell products were 
not tested but were retained and stored at 
— 70°C to allow retrospective evaluation in 
the event of active or passive seroconver- 
sion in a recipient. 


Specific Assay Methods 


Assays for IgG anti-CMY antibody were 
performed using a solid-phase fluorescence 
immunoassay. The level of IgM-specific 
anti-CMV was determined by indirect im- 
munofluorescence using fixed, infected fi- 
broblast monolayers as a substrate. Serum 
from all mother-infant pairs and donor se- 
rum from all transfused products received 
by study subjects was assayed for IgG and 
IgM anti-CMV. All serum of infants en- 
rolled in the study was assayed before 
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Overall 100 
Seropositive blood* 76 





Table 1.—Demographic Transfusion Data on 100 Seronegative Infants 


No. of Mean No. of Mean Transfusion Volume 
Infants Donors/Infant (Range) Received, mL (Range) 


7.4 (1-35) 
3.7 (1-15) 


226 (7-2298) 
89 (0-1150) 








*Refers to infants who received exposure to at least one seropositive donor. 





Blood Product Received 


Washed RBCs 
From seronegative donor only 











CMV-seropositive washed RBCs 
>50 mL 


<50 mL 
Washed RBCs from CMV IgM + donor 
Infants weighing <1250 g 
All transfusions 





Table 2.—Incidence of Acquired CMV Infection in 100 Seronegative Study Subjects* 





Including at least one seropositive donor 





EZ 


Incidence of 
CMV Infection 






0/24 
1/76 


1/76 (1.3%) 
0/18 

0/7 

0/22 

1/100 (1.0%) 


*CMV indicates cytomegalovirus; RBCs, red blood cells. 


transfusion for both IgG and IgM anti- 
CMV. Donor serum received by the blood 
banks but not received by study subjects 
was assayed for IgG CMV only to deter- 
mine the background prevalence of IgG 
anti-CMV in the donor pool. 


RESULTS 


Of 897 mother-infant pairs, 372 were 
found to be seronegative (41%). Two 
hundred seventy-two infants were ex- 
cluded from further study either be- 
cause they did not receive transfusions 
(n=267) or because complete sets of 
samples were not obtained for sero- 
logic study (n = 5). Thus, 100 seronega- 
tive infants were entered into and com- 
pleted the study. 

The prevalence of anti-CMV anti- 
body in 3237 blood units received by 
the hospital blood banks over a 30- 
month period was 59%. Seropositivity 
was slightly less in the 561 blood units 
received by study subjects (53%), al- 
though no selection was made for 
CMV-seronegative products. Four of 
the donor units received by study sub- 
jects were found to be positive for IgM 
anti-CMV. Transfusion volumes and 
donor exposures for washed red cell 
products received by study subjects 
are shown in Table 1. The mean trans- 
fusion volume for all 100 study subjects 
was 226 mL (range, 7 to 2298 mL). 
Because infants are frequently given 
transfusions of blood products col- 
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lected in multiple sterile transfer 
packs, the actual number of transfu- 
sions received per child may differ 
from the number of different blood- 
donor exposures. The latter factor is a 
more accurate reflection of virus expo- 
sure, and is used to characterize each 
child’s transfusion history. The mean 
number of donor exposures for all 100 
infants was 7.4 (range, one to 35). 
When considered separately, the 77 in- 
fants exposed to at least one seroposi- 
tive blood product had a mean of 3.7 
donor exposures, with a mean blood 
volume received of 89 mL. 

Serum samples were obtained at dis- 
charge from hospital and then four to 
eight weeks after discharge (range, 
4.4 to 15.4 weeks; SD, + 2.8 weeks). As 
demonstrated in Table 2, there was no 
seroconversion among 24 recipients of 
exclusively seronegative blood. One of 
the 76 recipients of at least one se- 
ropositive donor unit developed an 
asymptomatic infection. This infant 
(birth weight, 2608 g) was hospitalized 
with respiratory distress syndrome. 
He was given a transfusion of 31 mL of 
washed packed red blood cells from a 
seronegative donor and 34 mL of 
washed packed red blood cells from a 
donor seropositive for IgG anti-CMV, 
but seronegative for IgM anti-CMV. 
This infant developed IgM anti-CMV 
15 days after transfusion, and was 
positive for both IgM and IgG anti- 
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CMV when next sampled at 65 days. 
Serum collected from both parents of 
this infant 75 days after transfusion 
was seronegative. This child remained 
asymptomatic one year after dis- 
charge from the hospital. 

No seroconversions were observed 
in the seven infants who received 
washed packed red blood cells from the 
four IgM-positive donor units. Platelet 
and/or plasma preparations were re- 
ceived by 37 infants during the course 
of the study. No passive transfer of 
anti-CMV or CMV infection due to 
these components was seen in the re- 
cipients of these products. Four in- 
fants died during the course of this 
study; in all four cases, death was 
attributable to other causes, and no 
evidence of cytomegalic inclusion dis- 
ease was seen at autopsy. Two of the 
four infants had received CMV-posi- 
tive blood and blood products. In both 
infants, one a 750-g premature infant 
of 28 weeks’ gestational age, and one 
an 880-g infant of 30 weeks’ gestational 
age, urine cultures for CMV were ob- 
tained and were negative. Causes of 
death were extreme prematurity and 
intraventricular hemorrhage in the 
first infant and prematurity with bron- 
chopulmonary dysplasia in the second 
infant. 

A total of 22 infants weighing less 
than 1250 g were included in this study. 
They received a mean transfusion vol- 
ume of 499 mL with a mean of 17.7 
donor exposures, of which 21 were 
from IgG CMYV-seropositive donors 
and one was from an IgG- and IgM- 
CMV-seropositive donor. No evidence 
of CMV seroconversion was observed 
in these 22 infants. 


COMMENT 


By prospective study, we have dem- 
onstrated a 1% incidence of CMV infec- 
tion in susceptible neonates given 
transfusions exclusively of washed red 
blood cell products from donors who 
had a 54% total CMV antibody preva- 
lence. The 1.3% seroconversion rate 
observed for recipients of seropositive 
washed red blood cells is markedly 
lower than published rates in recip- 
ients of unwashed, seropositive 
blood.™ The one infected but asymp- 
tomatic infant was housed in our nur- 
sery for 12 days. Based on available 
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data and the known existence of noso- 
comial infection, we can neither prove 
nor exclude the possibility that this 
infection was transmitted by trans- 
fusion. 

We define infection by CMV anti- 
body seroconversion rather than by 
viral culture. In our experience and 
that of others,*” all infants who demon- 
strate positive viral cultures show 
seroconversion to IgM by two weeks, 
and to IgG by four to six weeks, after 
infection. The CMV antibody status of 
all platelet and plasma products re- 
ceived by study subjects was moni- 
tored. Therefore, the de novo appear- 
ance of passively acquired antibody 
would have been readily recognized. 

A control cohort given transfusions 
of unwashed blood was not available 
for this study because the use of 
washed red blood cells has been a stan- 
dard procedure at both hospitals for 
several years to decrease the risk 
of transfusion-related hyperkalemia. 
However, numerous prospective stud- 
ies of transfusion-acquired CMV infec- 
tion have estimated a minimum risk of 
approximately 3% per unit of donor 
blood transfused.* 

Applying these data to our patient 
sample, we would have anticipated 16 
infections (16%) in our 100 recipients of 
561 donor units, had no washing of red 
blood cells been performed. These es- 
timates are compatible with data ob- 
tained by Yeager et al’ for neonatal 
recipients of high-volume transfu- 
sions. 

Two recent studies have evaluated 
the use of random untested’ or exclu- 
sively seronegative’ frozen deglycer- 
olized red blood cells in populations of 
infants who weighed less than 1500 g 
and 1300 g, respectively. In both of 
these studies, infants who received 
frozen blood did not develop serologic 
evidence of acquired CMV. 

In another study, Demmler and co- 
workers” identified IgG CMV sero- 
conversion in six of 54 infants who 
received washed red blood cell prod- 
ucts, of whom four became sympto- 
matic. Four of the six infected infants 
received platelets or plasma from IgG- 
CMV-positive donors. The statistical 
comparison of infected and uninfected 
infants demonstrates significance only 
for platelets and Iz M—CMYV-antibody-— 


positive red blood cells washed in sa- 
line solution, but not for _ IgG—-CMV- 
antibody—positive red blood cells 
washed in saline solution. Platelets are 
known to be contaminated with lym- 
phocytes, a subpopulation of leuko- 
cytes most likely to harbor CMV.” 
This is the most likely cause of the 
infections that were observed in recipi- 
ents of platelet products and of gran- 
ulocyte concentrates known to contain 
lymphocytes.” 

The use of washed cells for other 
indications besides transfusion-trans- 
mitted disease is commonplace in pedi- 
atrics.” The cost of obtaining 1 unit of 
frozen deglycerolized red blood cells 
from an outside source can be high 
($75), and processing of the product via 
washing adds an additional cost of 
$129. The cost of one four-pack that is 
washed in pieces is considerably less 
($75 ineluding washing). In hospitals in 
which cell washing is performed rou- 
tinely or where obtaining seronegative 
products is impractical, the use of 
washed red blood cells provides a prac- 
tical and economically feasible ap- 
proach to the provision of blood prod- 
ucts for infants. Our data and those of 
Demmiler et al” support the concept 
that saline solution—washed IgG and 
possible IgM-seropositive red blood 
cells should decrease the risk of trans- 
fusion-associated CMV infection. Ef- 
forts to prevent totally the transfu- 
sion-associated complication should be 
directed toward screening platelets 
and granulocytes for CMV antibody 
and to the development of tests for 
CMV antigen that would better define 
infectivity of donor units. Controlled 
clinical trials should be performed to 
verify these findings before policy de- 
cisions are made regarding the ex- 
clusive use of seronegative products 
for neonates. 

This study was supported in part by the Re- 
search Foundation, Children’s Hospital National 
Medical Center, Washington, DC, and contribu- 
tion No. 678 from the American Red Cross Bio- 
medical Research and Development Laborato- 
ries, Bethesda, Md. 
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Book Review 


Depression in Young People, edited by Michael Rutter, C. E. Izard, and 
P. B. Read, 550 pp, $37.50, New York, Gilford Press, 1985. 

Our understanding of depression in children has a curious, if not 
unfortunate, history. Until roughly 15 years ago it simply did not 
exist! Our earlier theories said that children might be sad but could 
not be depressed because they lacked a fully developed and well- 
internalized superego before adolescence. Thus, we could not see 
what our theories told us was not there! As if in reaction to this 
earlier state of embarrassing ignorance, there has now been an 
explosion of interest and research in childhood depression. This 
volume, Depression in Young People, edited by Rutter, Izard, and 
Read, is the most impressive result of this radical change. 

The volume contains 18 chapters by eminent researchers in the 
field of depression. Their writing is the result of a multidisciplinary 
1982 conference that brought together basic developmentalists and 
research clinicians to argue and discuss emerging issues in this 
rapidly developing field. This volume is thus more than a collection 
of separate pieces, for each author is familiar with his colleagues’ 
work and frequently disagrees with or cites other authors con- 
tained in the volume. This adds immeasurably to the unity of the 
book and to its interest for the reader. 

One of the basic issues in this volume is whether depression can 
be viewed as a symptom or a syndrome. That is, inherent tension 
exists between depression as a case (usually the way clinicians view 
it) and depression as a continuum of psychopathology (often the 
way developmental researchers perceive it). At the end of this 
book, Leon Eisenberg has a delightful short chapter entitled 
“When Is a Case a Case?” Using several examples from infectious 
disease, he shows the intricate relationships between the organism 
and its host and thus argues that trying to view depression 
exclusively either as a case or as a continuum is bound to fail. We 
need to fully appreciate what will surely turn out to be a compli- 
cated relationship between a developing human being and this 
thing called depression. 

In addition to the above theme, there are many others, not all of 
which I can highlight here. Having “discovered” depression in 
children, we still have a pressing need to examine what toll it takes 
on overall functioning. Likewise, depression throws into sharper 
focus our need to understand coping, adaptation, or resilience in 
children. Chapters by Beardslee, Rutter, and Garmezy deal with 
this issue. 

Another urgent issue still to be understood is whether there are 
clear links between the various manifestations of depression, from 
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“analictic depression” in infancy (Spitz) to its manifestations at 
later developmental stages. Are we examining and measuring the 
same phenomenon? Many of the authors stress the importance of 
longitudinal follow-up studies on groups of depressed children, 
which have yet to be done. 

In her chapter on the “Clinical Interview,” Maria Kovacs shows 
how the study of childhood depression has changed the way 
clinicians approach children in the diagnostic interview. Whereas 
before, child psychiatrists usually conducted play sessions in which 
information on dynamic issues was obtained indirectly, we now are 
more likely to engage in the direct examination of children. Yet, 
directly asking children about their inner experience throws us 
back on important cognitive dilemmas. That is, when a 6-year-old 
child says he or she is sad, is that the same concept the adult 
examiner assumes it to be? Studying depression has raised as 
many new problems in cognitive psychology as in affective develop- 
ment. 

All the chapters in this book are of high quality. All are 
exhaustively referenced, providing the newcomer to this field with 
a ready source of reference material. Michael Rutter begins and 
ends the book with chapters that both set the stage and summarize 
what more needs to be done. Rutter’s incredible ability to break 
complicated problems down into their parts so they can be studied 
in a systematic fashion is again evident here. His extraordinary 
talents threaten to induce despair (if not depression) in those of us 
more modestly endowed laborers in the vineyard of child psychia- 
try and psychology. 

While this book can be used as a reference source, I urge the 
reader to approach it as one would a good mystery story. The 
rewards for reading it chronologically are significant indeed. It is 
not a cookbook of “how-to” remedies, nor does it tell the reader how 
to treat individual cases. Rather, it is the best book we have today 
about our current knowledge (or lack of it) in the field. While recent 
reviews of adult populations estimate a lifetime prevalence of 
affective disorders in the range of 17% to 20%, the numbers in 
children are yet to be determined. Yet, depression reaches back 
into every stage of human development. Let us hope the next 
decade will yield as much information in this area as we have 
learned in the past decade. 

WILLIAM H. Sack, MD 

Oregon Health Sciences University 
3181 SW Sam Jackson Park Rd 
Portland, OR 97201 
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Risk of Coronary Abnormalities due to Kawasaki Disease in 


Urban Area With Small Asian Population 


Stanford T. Shulman, MD; James B. McAuley, MD; Lauren M. Pachman, MD; 
Michael L. Miller, MD; David G. Ruschhaupt, MD 


è The epidemiology of Kawasaki dis- 
ease in the six-county Chicago metro- 
politan area (total population, >7 100 000 
inhabitants) was characterized by identi- 
fying cases, with onset occurring from 
1979 to 1983, inclusively, that had been 
studied by echocardiography. A retro- 
spective survey of the records from pe- 
diatric echocardiographic laboratories 
and pediatric cardiologists at teaching 
hospitals, as well as a random sample 
survey of nonteaching hospitals with 
pediatric beds in the metropolitan area, 
was Carried out. A total of 190 cases were 
identified, yielding an annual mean mini- 
mum incidence of 5.95 per 100000 chil- 
dren less than 5 years old. Cases oc- 
curred endemically with superimposed 
spring clusters in 1980 and 1983. As seen 
in other studies, the male-female ratio 
was 1.58:1, and the peak incidence oc- 
curred in children between 1 and 2 years 
old, with 85% of cases occurring in chil- 
dren under 5 years of age. The racial 
distribution of cases was as follows: 
whites, including Hispanics, 62%; 
blacks, 32%; Asians, 5%; and half-white/ 
half-Asian, 1%. Asians were slightly 
overrepresented in that they made up 
only 1.7% of the study area population. 
The annual minimum incidence for 
Asian Americans was 24.4 per 100000 


Kawasaki disease (KD), or mucocu- 

taneous lymph node syndrome, 
was initially described by Tomisaku 
Kawasaki’ in Japan in 1967 and is char- 
acterized by fever persisting for at 
least five days; bilateral, nonpurulent 
conjunctival injection; a polymorphous 
exanthem, erythema, and swelling of 
the hands and feet; inflammatory 
changes of the lips and oral cavity; and 
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children less than 5 years old; this rate 
was significantly greater than those for 
the other racial groups. Although few 
cases were observed in Japanese-Amer- 
ican children, the calculated annual min- 
imum incidence in this small group was 
approximately 44 per 100000 children 
less than 5 years old. The highest inci- 
dence was observed in several subur- 
ban Chicago zip code areas, where an- 
nual rates as high as 84.7 per 100000 
children less than 5 years old were docu- 
mented. Coronary artery abnormalities 
were diagnosed by echocardiography in 
30 (16%) of 190 cases; the male-female 
ratio of patients with such abnormalities 
was 2.75:1. Whites and children under 1 
year of age demonstrated the highest 
incidence of coronary artery abnormali- 
ties. White children under 1 year of age 
appeared to be at particularly high risk 
for development of coronary abnormali- 
ties, with 11 (41%) of 27 white infants 
manifesting such findings by echocar- 
diography. These infants may represent 
a subgroup of patients who would bene- 
fit particularly from therapy with in- 
travenous gamma globulin for preven- 
tion of coronary abnormalities and who 
require particularly close follow-up care. 
(AJDC 1987;141:420-425) 


acute, nonpurulent cervical lymphade- 
nopathy.’ A substantial proportion of 
patients develop coronary artery ab- 
normalities that can lead to myocardial 
infarction or other cardiac complica- 
tions.” 

This disorder of unknown etiology 
was first reported in the United States 
in 1976, when Melish and colleagues’ 
described 12 cases occurring in Hawaii 
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between 1971 and 1974, primarily in 
children of Japanese ethnicity. Since 
that time, almost 80000 cases have 
been documented in Japan and more 
than 370 in Hawaii, with endemic as 
well as epidemic disease occurring in 
these areas (T. Kawasaki, MD, and 
M. E. Melish, MD, oral communica- 
tion, July 1986). Cases have now been 
recognized in virtually all areas of the 
continental United States.* However, 
few data concerning the epidemiology 
of KD are available from areas of the 
world where individuals of Asian back- 
ground make up a small proportion of 
the population. Similarly, relatively 
little information has been published 
regarding the incidence of coronary 
artery involvement, as determined by 
echocardiography or coronary an- 
giography, in patients with KD from 
the continental United States. 

Published data from the National 
Kawasaki Syndrome Surveillance Sys- 
tem of the Centers for Disease Control 
(CDC), Atlanta, include only about 
15% of patients who underwent echo- 
cardiography or coronary angiogra- 
phy, primarily because those cases 
were identified through 1980.° Since 
that time, it has become standard 
practice to determine whether pa- 
tients with KD have coronary abnor- 
malities noninvasively by echocardiog- 
raphy or invasively by angiography.’ 
Data from series of Japanese or Hawai- 
ian patients indicate that approx- 
imately 20% of children with KD de- 
velop coronary artery disease.*’ 

The purposes of the present study 
were (1) to characterize the distribu- 
tion of KD in a large metropolitan 
urban area of the continental United 
States with only a small Asian popula- 
tion and (2) to assess the risk of coro- 
nary artery disease diagnosed by 
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echocardiography in identified pa- 
tients with KD in such an area. 


PATIENTS AND METHODS 
Case Identification 


Cases of KD diagnosed in children in the 
six-county metropolitan Chicago area, 
from 1979 to 1983, inclusively, were identi- 
fied by retrospective survey of the records 
from pediatric echocardiographic laborato- 
ries of the area’s major pediatric teaching 
hospitals (The Children’s Memorial Hospi- 
tal of Northwestern University, Wyler 
Children’s Hospital of the University of 
Chicago, University of Illinois Hospital, 
Michael Reese Hospital, and Cook County 
Hospital, all in Chicago; Loyola University 
Hospitals in Maywood, Ill; Lutheran Gen- 
eral Hospital in Park Ridge, Ill; Christ 
Hospital in Oak Lawn, Ill; and Evanston 
[Ill] Hospital). In addition, other pediatric 
cardiologists in the metropolitan area were 
surveyed for cases of KD. Records of all 
identified cases were reviewed, and pa- 
tients were included for study if they met 
the CDC diagnostic criteria® and if they had 
undergone at least one echocardiographic 
study. 

In addition, patients were solicited from 
a 10% random sample (by use of a table of 
random numbers) of the remaining hospi- 
tals in the Chicago metropolitan area listed 
by the data base of the American Hospital 
Association as having pediatric beds and by 
ascertainment and review of cases from 
hospital medical records. The chairperson 
of the pediatric department at each institu- 
tion was contacted by mail, and permission 
was obtained to seek cases through the 
medical record system of each hospital. 
Records were personally reviewed and 
verified by one of us. These surveyed hospi- 
tals, which include only about 3% of pedi- 
atric beds in the Chicago area, were reason- 
ably well distributed among the various 
geographic areas and served varied racial 
and socioeconomic populations. The re- 
cords of patients who had not undergone 
echocardiography were not included in the 
data analysis. 


Data Analysis 


Data extracted from the review of each 
chart included age, sex, race, date of onset 
of illness, zip code of residence, and pres- 
ence or absence of coronary artery abnor- 
mality as demonstrated by echocardiogra- 
phy. For those few patients who resided 
outside the six-county Chicago metro- 
politan area, data were used to assess pa- 
tient characteristics but not to assess geo- 
graphic characteristics or to calculate 
incidence rates. Hispanics were classified 
as either white or black because of the way 
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such individuals were categorized in the 
1980 US census. The prevalence of coronary 
artery abnormalities in various groups was 
compared using x’ analysis and Student’s t 
test. Correlation coefficients were calcu- 
lated for analysis of median household in- 
come and incidence of KD. 

Population data for the six-county Chi- 
cago metropolitan area were derived from 
1980 US census data.’ Seventy percent of 
the population resides in Cook County. 
“Asians” included individuals of Japanese, 
Chinese, Filipino, Korean, Vietnamese, 
Asian Indian, Hawaiian, Guamanian, or 
Samoan background. In the census data, 
Hispanics are included in the category indi- 
cated on the 1980 US census form: most 
categorized as “white,” with small numbers 
as “black” or “other.” Census data do not 
enumerate persons by race and age in a 
county if the total number is under 400. 
This was the case in two of the six counties 
for Asians under 5 years of age. In these 
instances, it was assumed that the percent- 
age of the population that was Asian was 
equivalent for all age groups. Demographic 
data by zip code are based on 1980 US 
census data. Median household income was 
used as an indicator of socioeconomic sta- 
tus. Incidence rates by zip code were calcu- 
lated and correlated with median household 
income. For calculation of incidence rates 
by race, the two half-Asian/half-white pa- 
tients were each assigned 50% to both the 
white and Asian categories. One of these 
two boys had echocardiographic evidence of 
a coronary aneurysm, and this was appor- 
tioned evenly to each racial group for statis- 
tical calculations. 

Echocardiography was performed using 
somewhat different techniques and equip- 
ment in the various hospital laboratories 
included in the survey, but the procedures 
were virtually all two-dimensional studies 
performed two to six weeks after onset of 
KD. No attempt was made to review all 
echocardiograms because not all studies 
were available for review. Patients for 
whom at least one echocardiogram was 
considered abnormal were placed in the 
group with coronary abnormalities. Follow- 
up studies had not been performed in many 
patients. 


RESULTS 


We identified a total of 190 patients 
with KD (onset of KD occurring from 
1979 to 1983, inclusively) in the Chi- 
cago metropolitan area who had under- 
gone at least one echocardiographic 
study (Fig 1). Three patients with KD 
were identified from the 10% random 
sample of nonteaching hospitals; from 
the records of pediatric cardiologists, 
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Fig 1.—Number of patients with Kawasaki 
disease (open bars) and those with coro- 
nary artery abnormalities (shaded bars) 
diagnosed by echocardiography (1979- 
1983) in Chicago metropolitan area. 


no cases were identified that had not 
been determined already by other 
means. Extrapolation to the entire 
group of nonteaching hospitals yielded 
a total of approximately 220 cases (190 
plus approximately 30 cases) during 
the study period. The seven identified 
cases in which echocardiography had 
not been performed were excluded 
from analysis. The onset of KD in 
these patients occurred between 1979 
and 1980, inclusively. The distribution 
of cases by year was as follows: 1979, 
eight cases; 1980, 35 cases; 1981, 27 
cases; 1982, 52 cases; and 1988, 68 
cases. No sibling cases were observed. 
No deaths were identified that could 
definitely be attributed to KD. 

The group of 190 patients consisted 
of 116 boys and 74 girls (male-female 
ratio, 1.58:1). This distribution differs 
significantly from an even sex distri- 
bution (P<.05). The ages ranged from 
8 weeks to 15.5 years (Fig 2). The peak 
incidence occurred in children be- 
tween 1 and 2 years of age, with the 
mean age of onset being 3.08 years and 
the median age being 2.25 years. 
Eighty-five percent of patients were 
under the age of 5 years. The mean age 
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Fig 2.—Age distribution of patients with Kawasaki disease (closed circles) and of those with 
coronary artery abnormalities (open circles) diagnosed by echocardiography (1979-1983) in 
Chicago metropolitan area. 
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Fig 3.—Onset of echocardiographically diagnosed cases of Kawasaki disease in Chicago 
metropolitan area by quarter of year (1979-1983). 
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Fig 4.—Onset of cases of Kawasaki disease 
(closed circles) and of those with coronary 
artery abnormalities (open circles) diag- 
nosed by echocardiography (1979-1983) in 
Chicago metropolitan area by month. 





for white children was 3.09 years; for 
blacks, 3.27 years; and for Asians, 1.45 
years (P<.001). 

The study group consisted of 117 
whites (62%), 61 blacks (82%), and ten 
Asians (5%). In addition, there were 
two  half-white/half-Asian children. 
The six-county Chicago metropolitan 
area had a population of 7103 624 in- 
habitants according to the 1980 US 
census, including 73.8% whites, 20.1% 
blacks, 2.1% Asians, and 4.0% classi- 
fied as “other.” The population of chil- 
dren less than 5 years old was 524 749, 
including 331567 whites (63.2%), 
136502 blacks (26.0%), 9002 Asians 
(including approximately 900 Japa- 
nese) (1.7%), and 47 678 “other” (9.1%). 
The racial distribution of the children 
between 5 and 16 years of age was 
approximately the same as the 0- to 
4-year-old group. Many individuals in 
the “other” category have Spanish sur- 
names, but it is very unlikely that 
Asians are included in the “other” cat- 
egory. 

In the temporal distribution of cases 
(Fig 3), there appears to be an en- 
demic, sporadic occurrence with su- 
perimposed clusters in the spring of 
1980 and the winter and spring of 1983. 
The incidence was highest in the sec- 
ond and fourth quarters of the years, 
with a significant excess of cases in 
April and May and again in November 
and December (Fig 4) (P<.005). The 
lowest incidence occurred in the quar- 
ter from July through September. 

Using the population data from the 
1980 US census and the data from the 


422 AJDC—Vol 141, April 1987 . Risk of Coronary Abnormalities—Shulman et al 


Frequency of Echocardiographic Evidence 
of Coronary Artery Abnormalities 


No. (%) of 
Patients With 
Abnormal 
Echocardiograms P 


All patients 
(N= 190) 


Sex 


30 (16) 


M 
(n= 116) 
F (n=74) 
Race 
White 
(n= 118) 
Black 
(n=61) 
Asian 
(n=11) 
Age 
<1 y 
(n=35) 
1-2 y 
(n=45) 
22 y 
(n= 110) 


22 (19) 

8 (11) 
22.5 (19) 
7 (11.5) 


0.5 (4.5) 


11 (31) 


8 (18) 





11 (10) 


190 patients identified herein, we 
calculate the annual mean minimum 
incidence of KD in the six-county met- 
ropolitan area from 1979 to 1983, inclu- 
sively, to be 5.95 per 100000 children 
less than 5 years old, ranging from 2.10 
per 100 000 children in 1979 to 10.29 per 
100000 children in 1988. The annual 
mean minimum incidence rate of KD 
was significantly higher in boys than in 
girls (6.78 vs 4.65 per 100 000 children 
less than 5 years old; P<.05). The 
annual rates for whites was 5.61 per 
100 000 children less than 5 years old; 
for blacks, 6.75 per 100000 children; 
and for Asians, 24.44 per 100000 chil- 
dren. The latter value was signifi- 
cantly greater than those for the other 
groups (P<.01). Although few cases 
occurred in children of Japanese back- 
ground, the calculated annual inci- 
dence in this group was 44 per 100 000 
children less than 5 years old. 
Patients with KD resided through- 
out the six-county metropolitan area. 
Somewhat higher minimum rates were 
observed in Cook County residents 
than in inhabitants of other counties 
(6.58 vs 3.52 per 100000 children less 
than 5 years old). The annual mean 
minimum rate within the Chicago city 
limits (6.20 per 100000 children less 
than 5 years old) did not differ signifi- 
cantly from that of suburban Cook 
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County outside the Chicago city limits 
(7.92 per 100000 children). Annual in- 
cidence rates for individual zip codes 
within Chicago ranged from 0 to 23.65 
per 100000 children less than 5 years 
old, while the three highest suburban 
zip code areas demonstrated rates of 
84.7, 69.4, and 58.8 per 100000 chil- 
dren less than 5 years old. Assessment 
of a relationship between incidence 
and median household income by zip 
code indicated only a weak correlation 
(r= +.08, P<.10). 

Overall, 30 (16%) of 190 patients with 
KD had coronary artery abnormalities 
according to at least one echocardio- 
gram (Table), including two patients 
with KD onset in 1979, three patients 
with onset in 1980, two patients with 
onset in 1981, 11 patients with onset in 
1982, and 12 patients with onset in 1983 
(Fig 1). The proportion with an abnor- 
mality did not vary by month, season, 
or year (Fig 3). The male-female ratio 
was 2,75:1 for patients with coronary 
abnormalities and 1.42:1 for patients 
without such findings (P = .10). Coro- 
nary echocardiographic abnormalities 
were present in 22 (19%) of 116 boys and 
eight (11%) of 74 girls (P =.10). Abnor- 
mal echocardiograms were present in 
22 (19%) of 117 whites, seven (11.5%) of 
61 blacks, no Asians, and no patients 


classified as _half-white/half-Asian 
(P<.10). Overall, 75% of patients with 
abnormal echocardiograms were 


white, 23% were black, and 2% were 
Asian, a distribution that did not differ 
significantly from that of the general 
patient population. 

The median age of patients with 
abnormal coronary echocardiograms 
was 1.5 years, compared with 2.25 
years for the total KD population. 
Sixty-three percent of patients with 
such findings were less than 2 years 
old, compared with only 38% of pa- 
tients without such findings (P<.05). 
White male patients with coronary 
echocardiographic abnormalities were 
significantly younger than boys in 
other groups (mean age, 1.53 years; 
P<.001). The incidence of coronary 
abnormalities was significantly higher 
(P =.02) in children less than 1 year old 
(11/35, or 31%) than in those 1 to 2 years 
old (8/45, or 18%) and in those at least 2 
years old (11/110, or 10%) (Table). In 
children less than 1 year old, 11 (41%) of 


27 white children but none of the non- 
white children were found to have cor- 
onary abnormalities (P=.07), while 
32% (17.5/54.5) of white children less 
than 2 years old and only 6% (1.5/25.5) 
of nonwhite children in this same age 
group had changes noted on echocar- 
diograms (P<.02). 


COMMENT 


A survey of this kind has potential 
limitations and cannot be considered 
to have identified all patients with KD 
in the study area during the study 
period. Some cases were likely not 
diagnosed as KD and therefore not 
included, and a small number were 
excluded because they had not been 
studied echocardiographically. How- 
ever, it is likely that a very large 
percentage of the patients diagnosed 
with KD within the study area would 
have been referred to a tertiary pedi- 
atric teaching hospital. A 10% random 
sample of all nonteaching hospitals 
with pediatric beds in the study area 
yielded only three additional cases of 
KD. If this figure is considered repre- 
sentative of the remaining 90% of non- 
teaching hospitals, an additional 27 
cases may have been diagnosed but not 
detected. Thus, 190 cases of a potential 
total of 220 cases, or 86.3%, would have 
been identified and included in data 
analysis. 

The most significant observation in 
this study is that white children less 
than 1 year old appeared to be at 
particularly high risk for the develop- 
ment of coronary abnormalities (11/27, 
or 41%). They thus constitute a sub- 
group in need of particularly close sur- 
veillance and early use of medications 
that are associated with a decreased 
risk of development of coronary artery 
abnormalities, such as intravenous 
gamma globulin,”” and therapy, such 
as low-dose salicylate treatment, to 
prevent thrombotic events in those 
who have developed such abnormali- 
ties. 

Overall, the incidence of coronary 
artery abnormalities detected by 
echocardiography in the present study 
was 16%. Despite being performed at 
different centers with different tech- 
niques and equipment, this modality 
produced findings similar to the rates 
of abnormal echocardiograms previ- 
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ously reported from Hawaii, other 
areas of the United States and Can- 
ada,”” and Japan.” Our data confirm 
previous observations that boys have a 
substantially higher rate of develop- 
ment of coronary abnormalities than 
girls.*® In addition, we confirmed 
that onset of KD at a young age is an 
important risk factor, with 31% of chil- 
dren less than 1 year old, 18% of those 1 
to 2 years old, and 10% of those older 
than 2 years developing coronary dis- 
ease (P=.02). In contrast, a recent 
Canadian study did not find a higher 
incidence of coronary disease in either 
male or younger patients.” The reason 
for the differences between that study 
and others is not obvious but may 
relate to a subtle form of referral bias. 

The overall annual minimum mean 
incidence for KD during this study 
period in the Chicago area was 5.95 per 
100000 children less than 5 years old 
and would have been 16% higher if 
calculated on the basis of 220 rather 
than 190 identified cases. To the extent 
that additional KD cases may have 
been missed by our methods, this per- 
centage represents a minimum inci- 
dence rate of KD. Extrapolation to the 
entire US population of 16 348 000 chil- 
dren less than 5 years old (according to 
the 1980 US census) yields an average 
of 928 cases per year from 1979 to 1983, 
inclusively, or a minimum estimate of 
4640 cases over the five-year study 
period. The additional cases in chil- 
dren over 5 years of age would bring 
the total to over 5000 cases. 

Although the passive CDC registry 
yielded an annual incidence rate for 
the United States of only 0.59 per 
100 000 children less than 5 years old,” 
active surveillance has led to much 
higher calculated endemic rates for 
KD in North America. These include 
annual rates of 9.2 per 100 000 children 
less than 5 years old in Houston from 
1982 to 1984, inclusively,“ 7.2 per 
100 000 children less than 5 years old in 
Maryland following the 1983 out- 
break,” 7.5 per 100000 children less 
than 5 years old in Rochester, NY, 
prior to the 1979 outbreak,’ and 6.3 and 
5.4 per 100000 children less than 5 
years old in Ontario and Quebec, re- 
spectively.” A similar incidence was 
reported from northeastern Italy.” 
Areas of the United States with large 
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Asian populations have reported an- 
nual endemic rates of about 5 per 
100 000 children less than 5 years old in 
Los Angeles” and 25.9 per 100000 
children less than 5 years old in Hawaii 
(M. E. Melish, MD, oral communica- 
tion, August 1986), with Japanese 
Americans particularly overrepre- 
sented. These rates compare with an 
annual average incidence of 67.0 per 
100 000 children less than 5 years old in 
Japan for the nonepidemic years of 
1980, 1981, and 1983.” 

The CDC survey noted a sixfold in- 
creased incidence of KD among Asian 
children compared with blacks, and a 
ninefold higher rate among Asians 
than whites,’ although more complete 
reporting from Hawaii might have 
skewed these data. In Hawaii, the inci- 
dence of KD among Japanese Ameri- 
cans is 12-fold to 21-fold higher than 
among Caucasians.” In Los Angeles, 
rates are tenfold higher in Asian 
Americans (especially those of Japa- 
nese background) than in blacks and 
15-fold higher than in whites or His- 
panics.” The annual endemic rate for 
Asian children in Houston was re- 
cently calculated to be 41.4 per 100 000 
children less than 5 years old.” 

Few published data with large num- 
bers of KD cases are derived from 
areas of the world with very small 
proportions of Asians. In the present 
study, children of Asian background 
were somewhat overrepresented, ac- 
counting for approximately 6% of KD 
cases but only 1.7% of all children less 
than 5 years of age in the Chicago area. 
This overrepresentation might reflect 
a bias toward increased recognition of 
KD by physicians caring for Asian 
children, or it could be a consequence 
of a true predisposition to KD, pre- 
sumably on a genetic or environmental 
basis. Only two of 190 KD cases in this 
series occurred in children of Japanese 
ethnicity. However, in the 1980 US 
census, only approximately 900 Japa- 
nese American children less than 5 
years old resided in the six-county 
Chicago metropolitan area. Calcula- 
tion of an annual incidence for this 
group yields a rate of 44 per 100000 
children less than 5 years old, remark- 
ably similar to that for Asians in Hous- 
ton.” 

The age distribution and sex ratio of 


KD cases in the present survey are 
comparable with those previously re- 
ported. As previously observed in the 
United States” and Canada,” the peak 
age of onset of the Chicago area cases 
(18 to 24 months) was somewhat older 
than the peak reported from Japan” (9 
to 11 months) (Fig 2). The predomi- 
nance of male patients, as we found, 
has been observed in virtually every 
reported series of patients with KD. 

In Chicago, KD cases appeared to 
occur endemically, with superimposed 
spring clusters, especially in 1980 and 
1983. The prominence of cases in the 
spring and the three-year periodicity 
are remarkably similar to patterns ob- 
served in Japan and Korea” and are 
also noted by the passive CDC surveil- 
lance registry in the United States’ 
and Ontario.” However, a subsequent 
large outbreak of KD cases occurred in 
many areas of the United States, in- 
cluding the Chicago area, beginning in 
the late fall and early winter of 1984, 
approximately 20 months after the 
spring 1983 cluster.* Temporal clusters 
of KD cases, together with the epi- 
demic wavelike spread of cases demon- 
strated in Japan” and other features, 
suggest, but do not prove, an infec- 
tious cause of KD. We have recently 
presented data that suggest a possible 
retroviral cause for KD.” 

Previous reports from Japan” and 
the United States’ indicate that fam- 
ilies of KD patients appear to have 
higher mean incomes when compared 
with families of control children. In the 
present study, the geographic areas 
with the highest incidence rates for 
KD include upper-middle-class subur- 
ban areas. The potential bias of height- 
ened parental and/or physician aware- 
ness of KD in such areas must be 
considered. We believe that additional 
data and careful analysis will be re- 
quired before concluding that areas of 
particularly high incidence exist 
within the Chicago metropolitan area. 


This study was supported in part by National 
Institutes of Health (Bethesda, Md) grant 
AM3069203 and by the Kawasaki Research Fund 
of The Children’s Memorial Hospital. 
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Does Dress Influence How Parents First 
Perceive House Staff Competence? 


Paul G. Taylor, MB, MRCP(UK), FRCPC, DCH 


e A random sample of parents of chil- 
dren admitted to the pediatric inpatient 
services of a university teaching hospi- 
tal was studied using sets of paired pho- 
tographs of house staff physicians wear- 
ing one of three typical outfits to assess 
the relationship between house staff 
physician dress and parents’ percep- 
tions of competence. The results indi- 
cated that parents were twice as likely to 
attribute competence to the physician 
wearing formal dress compared with the 
physician wearing an operating room 
outfit and four times more likely com- 
pared with the physician wearing an in- 
tern uniform. The likelihood of making 
assumptions of competence was signifi- 
cantly reduced in parents with a univer- 
sity education and in parents who had 
never previously had a child hospi- 
talized. The gender of the physician had 
no effect on perceptions of competence. 

(AJDC 1987;141:426-428) 


[nitial impressions may have a power- 

ful effect on the quality of a subse- 
quent relationship. Among the many 
factors that shape the initial impres- 
sion, the dress of an individual is a 
major element. Various dress stereo- 
types create specific expectations, in- 
cluding those relating to level of educa- 
tion, anticipated behavior, occupation, 
and social status.’ It is widely assumed 
that in the health-care setting the 
dress of the health-care provider is a 
potential factor in determining the pa- 
tient’s or parent’s initial perception of 
the competence of the provider.** How- 
ever, there is a paucity of published 
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data to confirm this assumption, espe- 
cially in pediatric practice. 

The present study was undertaken 
as a first step in attempting to gener- 
ate objective data on the subject of 
physician dress in pediatric practice. 
The study was designed to test the 
specific hypothesis that a parent’s ini- 
tial perception of pediatric house staff 
physician competence is determined at 
least in part by how the house staff 
physician is dressed. 


METHODS 


The study was carried out at the Mis- 
ericordia Hospital, Edmonton, Alberta. 
This is a 558-bed general teaching hospital 
affiliated with the University of Alberta. 
At the time of the study the hospital had 
two general pediatric inpatient units in 
which rotating and family-medicine pre- 
licensure interns received training and pro- 
vided direct patient care. 

A random sample of daytime visiting 
parents was enrolled into the study. Each 
parent was asked to make assessments of 
the competence of a small group of house 
staff physicians depicted in photographs 
presented in a series of 15 pairs. 

Two male and two female house staff 
physicians were photographed against a 
standard background wearing, in turn, 
each of three typical outfits currently prev- 
alent in house staff wear (Figure). The first 
outfit (formal) consisted of formal street 
clothes and a long white lab coat. In the 
second outift (intern), the male house staff 
wore white pants and a short white jacket 
together with casual shirt and casual shoes; 
in the female version, the white pants were 
replaced with casual slacks. The third out- 
fit (operating room [OR]) consisted of OR 
greens, in which a green OR suit was worn 
together with a short white intern jacket 
and casual shoes. 

This series of study photographs creates 
five variables. These are three dress varia- 
bles (formal, intern, and OR) and two gen- 
der variables (male and female). From 
these five variables, two sets of 15 different 


cards were made in which each of the 15 
cards contained one pair of photographs of 
the 15 possible paired combinations of these 
five variables (Table 1). 

After one of the two sets of 15 cards had 
been selected by each study parent, it was 
shuffled into a new random sequence. Each 
parent was instructed by the investigator 
to state which one of each pair of physicians 
on each card, physician A or physician B, he 
or she thought was more competent. The 
cards were then presented to the parent 
one by one with only one card visible at any 
one time. If no preference was indicated 
within 5 s in any comparison, the compari- 
son was scored as no preference. After a 
single pass through one set of cards the 
parent was asked to supply demographic 
data, thus terminating his or her involve- 
ment in the study. At no time during the 
interaction with the parent was the ques- 
tion of dress or dress designation (formal, 
OR, or intern) mentioned or discussed by 
the investigator, although some parents 
spontaneously indicated that a given pref- 
erence was made on grounds of dress. No 
parent refused to participate in the study. 

The statistical significance of differences 
between proportions was assessed by 
calculating the difference between their 
SDs. A x’ analysis was performed when the 
null hypothesis permitted expected distri- 
butions to be predicted. Yates’ correction 
was used whenever f<10. A P value of less 
than .05 was used to delineate statistical 
significance. 

RESULTS 

Forty parents were enrolled into the 
study. Their demographic data are 
shown in Table 2. 

A total of 600 choices were pre- 
sented to the 40 parents. Of these, 463 
(77.2%) resulted in a positive state- 
ment of preference, and 137 (22.8%) 
resulted in no preference. The differ- 
ence between the SDs of these propor- 
tions is highly significant (P<.001), 
confirming that the study design was 
capable of eliciting initial perceptions 
of competence. 
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Three typical house staff outfits: formal (top and bottom left), operating room (top anc bottom 
center), and intern (top and bottom right). 


Of the 15 comparisons presented to 
each parent, six resulted in significant 
variance from the expected distribu- 
tion of choices based on the null hy- 
pothesis (Table 3). Formal dress was 
preferred at a highly significant level 
in six of eight comparisons in which it 
was presented against other dress 
modes. 

A total of 389 preferences were elic- 
ited in the 12 comparisons in which one 
dress mode was compared with an- 
other (rather than with itself in the 
alternate gender mode). Of these, 231 
(59.4%) expressed preference for for- 
mal dress compared with 99 (25.4%) 
for OR dress and only 59 (15.2%) for 
intern dress (P<.001). Although there 
was a tendency for male gender to be 
preferred over female gender in the 
intern dress mode (54 vs 29 prefer- 
ences, respectively), this difference 
was not statistically significant. There 
was no difference between preferences 
for males compared with females in 
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either formal dress (123 vs 134, respec- 
tively) or OR dress (62 vs 60, respec- 
tively). Overall, there was no signifi- 
cant difference between the total 
number of preferences relating to gen- 
der in between-gender comparisons 
(143 preferences for male vs 122 prefer- 
ences for female). 

Two demographic factors signifi- 
cantly influenced the likelihood of a 
parent making a perception of compe- 
tence. Of the choices made by parents 
with university education, only 48% 
(36/75) resulted in statements of pref- 
erence compared with 82% (430/525) 
made by parents with less than univer- 
sity education (P<.001). Of the com- 
parisons presented to parents who had 
never previously had a child in hospi- 
tal, only 72.7% (229/315) resulted in 
statements of preference compared 
with 83.2% (237/285) of the compari- 
sons presented to parents who had 
previously had a child in the hospital 
(P<.01). 


*Fo indicates formal; F, female; M, male; |, 
intern; and O, operating room. 


Table 2.—Demographic 
Characteristics of Study Parents 




















Demographic Observation 
Characteristic Level 
Race, % 


White 92 
Oriental 8 


Age, y 
Mean 31 
Range 17-51 
Gender, % 
Female 72 


Male 


Education, % 
<Grade 12 22 





Grade 12 45 
>Grade 12 20 
University degree 13 
Previous hospital 
, % 
Had a child previously 
admitted to hospital 47 
First experience with 
child in hospital 


Neither the gender nor the age of 
the parent had any significant influ- 
ence on perceptions of competence. 


COMMENT 


The hypothesis on which this study 
was based depends on an assumption 
that has been widely held for many 
years, namely, that the way a physi- 
cian dresses may determine, at least in 
part, the initial perception a patient or 
parent makes about the competence of 
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Table 3.—Dress Comparisons in 
Which Parent Preference Showed 
Significant Variance From the 
Expected Preference Based on the 
Null Hypothesis* 






*Fo indicates formal; M, male; |, intern; F, 
female; and O, operating room. 

tYates' correction was used in all the x? calcula- 
tions. 


the physician. In this study this rela- 
tionship was limited to the specific 
area of house staff physician compe- 
tence for two reasons: (1) The dress of 
this group of physicians is often sin- 
gled out for comment. (2) The dress of 
this group is already influenced in 
many centers through the practice of 
issuing free intern uniforms rather 
than white lab coats. 

The results of this study clearly indi- 
cate a relationship between house staff 
physician dress and parents’ initial 
perceptions of competence. These 
findings confirm widely held assump- 
tions about physician dress** and may 
reflect a widespread social perception 
of physicians in which the white coat 
remains a culturally significant symbol 
of healing.®® 

The results of this study differ from 
the findings of Engleman,° who dem- 
onstrated a prejudice against female 
physicians in a random sample of adult 
outpatients. The absence of an effect of 
gender on perceptions of competence 
in the present study may reflect 
changing societal attitudes toward 
gender or an effect specific to pediatric 
practice. 

The influence of university educa- 
tion and no previous experience with 
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the hospitalization of a child as factors 
that both reduce the tendency to make 
assumptions of competence is not sur- 
prising. Both factors can be explained 
by prior socialization. In the first case, 
experience at a university is likely to 
both reduce the tendency to relate 
dress to competence and to reduce its 
relative effect on initial perceptions. 
In the second case, parents with no 
previous experience of the hospital hi- 
erarchy may have been less confident 
in assuming physician competence 
through dress because they were naive 
about the implications of each dress 
mode. 

Although the theoretical framework 
of the study design isolates the five 
independent (dress and gender) varia- 
bles from the dependent (parent per- 
ception) variable, a causal relationship 
remains to be confirmed. This might 
have been achieved by asking parents 
why individual choices were made. 
However, in the expectation that dress 
would emerge as a predominant factor, 
this was not done, to reduce the likeli- 
hood of introducing and then amplify- 
ing dress bias both in and between 
study parents. Until the association 
between the independent and depen- 
dent variables can be confirmed by 
further study, these results, although 
achieving high levels of significance, 
should not be considered definitive. 

Unfortunately, this study only ad- 
dresses one of the many factors that 
are likely to affect initial perceptions 
of competence. The photographs used 
were static and out of context and 
tested only the visual mode of sensory 
stimulation. Thus, it was not possible 
to make an estimate of the relative role 
that dress plays in the many factors 
that may influence initial perceptions 
of competence nor of the extent to 
which the influence of dress may be 
modified through integration with 
other factors. Furthermore, this study 
does not assess the ways in which the 
dress-related aspects of the initial per- 
ception may become modified and pos- 


sibly diminished over time. 

Concern with conventional dress for 
physicians has been justifiably chal- 
lenged as irrelevant to the fundamen- 
tals of a good physician-patient rela- 
tionship.” Nevertheless, evidence is 
available that indicates that the gen- 
eral population in North America has 
been socialized in such a way as to 
render a hypothetical physician ste- 
reotype whose dress is clearly de- 
fined.*® The present study demon- 
strates that this stereotype may still 
exist in the minds of parents and that 
its implications extend to pediatric 
practice. 

It seems reasonable to assume that 
the parent who perceives a physician 
as being competent will thereby be 
reassured and less anxious. Since one 
of the major goals in pediatric practice 
should be the relief of anxiety, the 
relatively simple measure of dressing 
to conform to the parent’s visual stere- 
otype of a competent physician should 
not be overlooked as a technique for 
providing parents with reassurance. 
At the very least it would seem desir- 
able to consider the inadvertent reduc- 
tion in parents’ perceptions of compe- 
tence associated with the intern 
uniform often issued free of charge to 
house staff. The simple white lab coat 
may still be the appropriate order of 
the day. 
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Fetal AIDS Syndrome Score 


Correlation Between Severity of Dysmorphism and Age 


at Diagnosis of Immunodeficiency 


Robert W. Marion, MD; Andrew A. Wiznia, MD; R. Gordon Hutcheon, MD; Arye Rubinstein, MD 


è To objectively evaluate the fetal ac- 
quired immunodeficiency syndrome, we 
have developed a scoring system based 
on the presence of the characteristic 
features that we have previously re- 
ported. Using this scoring system, 37 
children seropositive for the human im- 
munodeficiency virus were classified 
into three groups: (1) dysmorpholog- 
ically severely affected (12 children); (2) 
moderately affected (15 children); and 
(3) mildly affected (ten children). There 
was a Statistically significant correlation 
between the severity of the dysmorphic 
features and both the presence of oppor- 
tunistic infections within the first year of 
life and the age at onset of symptoms 
associated with immune dysfunction, 
with the more severely stigmatized chil- 
dren manifesting symptoms at a 
younger age. There was no correlation, 
however, between severity of the dys- 
morphic features and presence of oppor- 
tunistic infections at the time of our 
examination. We conclude that this scor- 
ing system may be useful in 
presymptomatic identification of se- 
verely dysmorphic human immunodefi- 
ciency virus-infected infants. 

(AJDC 1987 ;141:429-431) 


We previously described a charac- 

teristic pattern of growth and 
craniofacial abnormalities in 20 chil- 
dren with positive serologic tests for 
the human immunodeficiency virus 
(HIV; previously known as human 
T-cell lymphotropic virus type III/ 
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lymphadenopathy-associated virus 
[HTLY-III/LAV]).’ Features noted in 
these children included growth failure 
and the following craniofacial abnor- 
malities: microcephaly; prominent, 
boxlike appearance of the forehead; 
flat nasal bridge that appeared 
scooped out in profile; mild upward or 
downward obliquity of the eyes; promi- 
nent palpebral fissures with blue scle- 
rae; ocular hypertelorism; short nose 
with flattened columella; and well- 
formed, triangular philtrum and full 
upper vermilion border of the lip. 
Some or all of these features, which are 
illustrated in the Figure, were noted in 
many patients prior to or at the time 
of onset of symptoms associated with 
the acquired immunodeficiency syn- 
drome (AIDS) or the AIDS-related 
complex (ARC). 

Diagnosis of fetal AIDS syndrome 
has thus far been based on subjective 


findings. In an attempt to more objec- 
tively evaluate patients, we have de- 
veloped a scoring system that awards 
points for the presence of the features 
of fetal AIDS syndrome. The present 
report describes our experience with 
37 consecutive HIV-seropositive chil- 
dren in whom this scoring system has 
been used. 


PATIENTS 


Thirty-seven children, all antibody posi- 
tive for HIV by both the enzyme-linked 
immunosorbent assay and Western blot 
techniques,”*® were examined by observers 
who had no knowledge of the child’s medical 
history. These subjects (the study group) 
were consecutive patients seen in the Pedi- 
atric Immunodeficiency Clinic of the Albert 
Einstein College of Medicine, Bronx, NY. 
Twenty-one of the children met the Centers 
for Disease Control’s case definition for 
AIDS‘ at the time of initial examination; 11 
of these patients had a history of infection 


Illustration of major facial features noted in infants with fetal acquired immunodeficiency 


syndrome. (From Marion et al.’) 
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with an opportunistic agent; eight patients 
had biopsy-proved pulmonary lymphoid hy- 
perplasia (PLH)’; and two patients had 
both opportunistic infections and PLH. 
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Early (0-6) (n= 16) 
Intermediate (>6-12) (n=8) 
Late (>12) (n= 13) 


Diagnosis 
AIDS with opportunistic infection with or without PLH (n= 13) 
AIDS without opportunistic infections with PLH (n=9) 
AIDS-related complex (n= 15) 
Total (n= 37) 
*AIDS indicates acquired immunodeficiency syndrome; PLH, pulmonary lymphoid hyperplasia. 


Sixteen subjects had ARC, defined as the 
presence of laboratory and clinical evidence 
of T-cell deficiency without history of infec- 
tion with an opportunistic agent or PLH.’ 
The children ranged in age from 3 months 
to 7% years and there were 18 girls and 19 
boys. Twenty of the children were black, 17 
were white, and 15 were Hispanic. All 
children had been born to women in high- 
risk groups for developing AIDS: 31 chil- 
dren had been born to HIV-seropositive, 
intravenous drug—abusing women; three 
children had been born to HIV-seropositive 
women who were sexual partners of in- 
travenous drug—abusing men; and one was 
the child of the HIV-infected wife of a 
hemophiliac. Maternal history was not 
available in the remaining two children. 
Each child was examined as previously 
described.’ 

Fifteen consecutive children attending 
the Pediatric Primary Care Clinic at the 
Bronx Municipal Hospital Center were also 
examined. These subjects (the control 
group) were all in good health at the time of 
examination. They ranged in age from 3 
months to 2 years. All children had been 
born to women considered to be at low risk 
for infection with HIV. 


METHODS 


The fetal AIDS syndrome scoring system 
is detailed in Table 1. The maximum score 
obtainable is 15. Two points were assigned 
for the presence of the features noted in 14 
or more of the original 20 patients, namely 
growth failure, microcephaly, forehead 
prominence, and flattening of the nasal 
bridge. One point each was given for the 


Group, No. of Patients 


Moderate Mild or None 


Group, No. of Patients 


anh 


Severe Moderate Mild or None 





presence of hypertelorism, prominence of 
the eyes, blue sclerae, obliquity of the eyes, 
flattening of the columella, and prominence 
of the philtrum and upper vermilion border, 
those features that were present in less 
than 14 of the original study group. 


RESULTS 


The HIV antibody—positive chil- 
dren’s scores ranged from 3 to 15. The 
subjects were divided into three 
groups: (1) those with scores ranging 
from 12 to 15, who were dysmorpholog- 
ically severely affected; (2) those with 
scores between 9 and 11, who were 
moderately stigmatized; and (3) those 
scoring 8 or less, with mild or no 
dysmorphic features. All children 
from the control group received scores 
of 5 or less. The scoring is summarized 
in Table 2. 

Six members of the study group 
have been reexamined 12 months or 
more after their initial examinations. 
In all cases, clinical symptoms of im- 
munodeficiency have worsened. There 
was, however, no variation in the fetal 
AIDS syndrome score over this pe- 
riod. 

Records of the study group mem- 
bers were reviewed for age at onset of 
symptoms consistent with immunode- 
ficiency and history of the presence of 
opportunistic infection. Early symp- 
toms of immunodeficiency included the 
presence of opportunistic infections, 
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recurrent bacteremia, meningitis, 
chronic lymphadenopathy, chronic pul- 
monary disease, and chronic diarrhea 
that was either recurrent or pro- 
tracted.’ In general, HIV-infected in- 
fants exhibited more severe or 
protracted illnesses than did the non- 
HIV-infected population followed up at 
our medical center. 

The result of this review is summa- 
rized in Tables 3 and 4. There was a 
statistically significant correlation be- 
tween the severity of the dysmorphic 
features, as determined by the scoring 
system, and the age at onset of symp- 
toms of immunodeficiency, with the 
more severely stigmatized children 
manifesting symptoms at a younger 
age (P<.005). There was, however, no 
correlation between the severity of the 
dysmorphism and either the presence 
of opportunistic infections or PLH at 
the time of our initial examination. 

COMMENT 

We have previously described a 
characteristic pattern of dysmorphic 
features in children infected with HIV. 
We now present a scoring system that 
allows more objective evaluation of the 
extent of fetal AIDS syndrome. The 
scoring system clearly differentiates 
between stigmatized children with 
AIDS and ARC and control subjects. 
The 37 infants and children forming 
our study population were divided into 
three groups depending on the sever- 
ity of the dysmorphism. The more stig- 
matized infants exhibited symptoms 
of immune dysfunction at an early 
age, whereas HIV-infected children 
who were moderately stigmatized de- 
veloped symptoms later, usually dur- 
ing the second six months of life, and 
those patients with low fetal AIDS 
syndrome scores (those mildly af- 
fected) became ill after 1 year of age. 
Therefore, severely stigmatized in- 
fants born to HIV-seropositive moth- 
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ers may be expected to manifest symp- 
toms of immune dysfunction early in 
postnatal life. In an attempt to identify 
children infected with HIV as soon 
after birth as possible, definitive test- 
ing using either cocultivation of the 
child’s lymphocytes with a permissive 
cell line for HIV or HIV-specific DNA 
probes should be performed en all 
newborns with high fetal AIDS syn- 
drome scores. Further, these stig- 
matized children should receive care- 
ful medical monitoring during their 
early months. The finding of a low or 
moderate fetal AIDS syndrome score 
in an infant born to an HIV-infected 
mother may not be helpful in predict- 
ing the presence of disease in that child 
later in life. 

To our knowledge, the pathogenetic 
mechanisms responsible for the char- 
acteristic craniofacial features in HIV- 
infected children are unknown. The 
features may result directly from viral 
infection of the fetus or may be due toa 
postnatal alteration of normally devel- 
oped tissue resulting from clinical dis- 
ease secondary to the presence o? HIV. 
The latter mechanism is responsible 
for the craniofacial features that occur 
in homozygous f£-thalassemia. In 
thalassemia, prominence of the mandi- 
ble, maxilla, and forehead develops 
due to expansion of the marrow in the 
skull and facial bones as a response to 
severe anemia" and therefore, the fea- 
tures should be considered a postnatal 
deformation due to abnormal inzrinsic 
forces.’ 

Evidence presented herein and pre- 
viously’ suggests that the facial dys- 
morphism that occurs in HIV-anti- 
body-positive children is not due to a 
secondary event. If the features were 
due to postnatal alterations of normal 
tissue, those children with the most 
severe expression of HIV infection 
would be expected to be the most 
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stigmatized. As demonstrated in the 
present study, however, there is no 
correlation between severity of the 
dysmorphic features and either pres- 
ence of opportunistic infections or 
PLH at the time of evaluation. Fur- 
thermore, in six children who experi- 
enced clinical evidence of declining im- 
mune function over a one-year period, 
the facial features did not change. Fi- 
nally, as already noted, we have ob- 
served the features in some children 
with HIV infection prior to the onset of 
any symptoms of immunodeficiency. 

It is more likely that the features we 
have described are a consequence of 
the effects of HIV on the developing 
fetus. The finding of statistically sig- 
nificant correlations between severity 
of the dysmorphism and age at onset 
of symptoms of immune dysfunction 
supports this contention. As in the 
congenital rubella syndrome, those 
individuals infected earliest in 
intrauterine life would be expected to 
be the most severely affected.” The 
successful cocultivation of HIV in per- 
missive cell types from first-trimester 
abortus tissue confirms that infection 
can occur at the time the craniofacies is 
forming. 

In summary, we have developed a 
quantitative scoring system that bet- 
ter defines fetal AIDS syndrome. This 
scoring system may be useful in early 
identification of infants infected with 
HIV. Although the facial stigmata are 
correlated with early onset of disease, 
it is yet to be determined whether the 
features of fetal AIDS syndrome are a 
consequence of direct infection of the 
craniofacial primordia with HIV or 
whether these features are a secon- 
dary effect of intrauterine HIV infec- 
tion. 
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Purpose.—This department is intended to share information concerning educational 
efforts in the broad field of pediatrics. We welcome studies on the following topics: 
undergraduate and graduate education in medicine and allied health occupations; continu- 
ing education of health professionals; education of patients and families; and health 
education for the general public, the community, and organizations that contribute to the 
promotion and improvement of the health of children. 


Increased Morbidity Among Pediatric House Staff 


Matilde Irigoyen, MD; Donald Barton, MD; Katherine Teets Grimm, MD 


Medica! postgraduate training has 

been described as a period of 
stress and physical and emotional ex- 
haustion.’ As a result of the long 
working hours and stressful environ- 
ment, house officers are prone to suf- 
fer from depression® and other emo- 
tional disturbances."* Their intense 
occupational exposure, which involves 
prolonged and frequent patient con- 
tact, puts them at high risk for devel- 
oping communicable diseases’” such 
as hepatitis A and B,”” tuberculosis,” 
and other infections, particularly 
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those associated with needle sticks.“ 
Overall morbidity, however, has not 
been systematically studied in this oc- 
cupational group. We therefore con- 
ducted a prospective study of self-re- 
ported morbidity and absenteeism 
among a cohort of pediatric residents 
and fellows. 


MATERIALS AND METHODS 


A complete cohort of 29 residents and 20 
fellows in the department of pediatrics in a 
large New York teaching hospital was 
asked to participate in a prospective survey 
from July 1, 1980 to May 30, 1981. Informa- 
tion was initially obtained on the presence 
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of chronic conditions, use of medication, 
smoking habits, and the number of children 
in the household. Data on the frequency of 
illness, duration and severity of symptoms, 
and absenteeism were collected by means 
of self-reporting questionnaires at the 
onset of the study and at the completion of 
every four-week rotation. The residents 
were categorized by year of training. 

The episodes of illness reported during 
the ll-month study period were extrapo- 
lated to express them as an annual rate. 
The illnesses were grouped into mutually 
nonexclusive categories based on the symp- 
toms described. Independent variables for 
analysis included house staff rotation and 
season. The effects of baseline health 
status and habits on the illness rate were 
evaluated. Statistical analysis was deter- 
mined by performing Student’s unpaired t 
and x’ tests. 


RESULTS 


There were 42 respondents, includ- 
ing all 29 residents and 13 (65%) of the 
20 fellows in the pediatric program. 
Nineteen (45%) of the respondents 
were men. Eleven (26%) reported chil- 
dren in the household. Nine (21%) 
smoked, and of these, six smoked more 
than one pack a day (heavy smokers). 
Chronic conditions were reported by 
12 (29%) and included asthma (three), 
hay fever and/or sinusitis (five), ec- 
zema (three), irritable bowel syn- 
drome (one), hypertension (one), and 
recurrent oral herpes (one). Two of the 
respondents reported two simul- 


taneous chronic health conditions 
(asthma and hay fever and asthma and 
hypertension). Among the residents, 
12 were at pediatric level 1, 13 were at 
pediatric level 2, and four were at 
pediatric level 3. 

The overall rate of illness for the 42 
respondents was 6.7 (SD, 3.9) illnesses 
per person per year. Fifty-nine per- 
cent of the illnesses were associated 
with respiratory symptoms; gastroin- 
testinal, 37%; and a combination of 
both, 11%. Twenty-four percent of all 
illnesses were associated with fever, 
and 7% with severe malaise. The rate 
of illness showed a seasonal variation, 
with a higher incidence during the fall 
(P<.05) (Fig 1). 

The residents reported being ill 
more frequently than the fellows (ill- 
ness rates, 7.1+2.9 [SD] and 5.8+5.7 
[SD] illnesses per person per year, 
respectively). Every resident reported 
a minimum of three illnesses during 
the study period in contrast to only 
eight (62%) of the fellows. Further- 
more, 22 (76%) of the residents re- 
ported febrile illnesses compared with 
five (38%) of the fellows. The fre- 
quency distribution of illness among 
fellows was broad, with two of them 
reporting a high number of illnesses. 
One of them frequently moonlighted in 
the emergency room (the other fellows 
rarely did), and the second fellow re- 
ported frequent episodes of illness 
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Fig 1.—Seasonal variation of illnesses among 42 pediatric residents and fellows from July 


1980 to May 1981 (P<.05). 
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Fig 2.—lliness rate among 29 pediatric residents by rotation (P<.01). 


during her pregnancy. If these two 
fellows are excluded from the analysis, 
then the rate of illness for fellows is 4.0 
(SD, 3.2) illnesses per person per year 
instead of 5.8 (SD, 5.7). 
= The frequency of illness was ana- 
lyzed by rotation for the resident 
group (Fig 2). The residents became ill 
more frequently during the emer- 
gency room rotation than on any other 
(Fig 2). Although residents spent an 
average of only 20% of their time (10.5 
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weeks) in this rotation, it accounted 
for 45% of the respiratory, 42% of the 
gastrointestinal, and 52% of the febrile 
illnesses in the resident group. The 
rate of illness during the emergency 
room rotation was 13.5 illnesses per 
person per year. This was significantly 
higher than the average rate of illness 
during the other rotations: 5.4 ill- 
nesses per person per year (P<.01). 
Variables such as chronic health con- 
ditions, gender, presence of children in 
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the household, and smoking did not 
affect the rate of illness. Heavy 
smokers, however, had a higher inci- 
dence of febrile illnesses compared 
with nonsmokers (2.3+0.8 [SD] and 
1.5+1.9 [SD] illnesses per person per 
year, respectively) (P<.05). 

The rate of absenteeism due to ill- 
ness was 2.8 (SD, 2.9) days per person 
per year. Illnesses that included fever 
as a symptom (24% of the total) were 
responsible for 51% of the working 
days lost. Infrequently reported con- 
ditions such as back pain, sprains, and 
thrombophlebitis were responsible for 
an additional 26% of the absenteeism. 
House staff often reported working 
when ill, and on the average they took 
only one third of the “sick days” they 
believed they actually needed. 


COMMENT 


This study was designed to deter- 
mine the morbidity experienced by a 
cohort of pediatric house officers. The 
results indicate that pediatric house 
officers seems to get ill more fre- 
quently than the general population. 
The 1980 National Health Interview 
Survey,” which collected data by 
means of a continuing nationwide sur- 
vey of households, reported 2.2 condi- 
tions per person per year in the 17- to 
44-year-old group. In contrast, the 
house officers in our cohort reported 
6.7 illnesses per person per year. The 
National Health Interview Survey 
questioned participants about their 
health status in the previous 26 weeks, 
in contrast to our study, in which house 
officers were asked to recall the previ- 
ous four weeks. Although this differ- 
ence in study methods may result in 
differential recall, it is unlikely that it 
accounts for the significant difference 
in rate of illness between the two 
groups. 

The house officers in our cohort had 
a higher rate of illness than third-year 
medical students surveyed during the 
same period. Our analogous study” 
among third-year medical students in 
the same medical center showed a rate 
of illness of 4.3 illnesses per person per 
year compared with a rate of 7.1 expe- 
rienced by the pediatric residents 
(P<.01). The students were surveyed 
at the onset of the study and during the 
academic year at the completion of 
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every rotation, which varied in length 
from four to eight weeks. Of note, a 
significant association was seen be- 
tween the pediatric clerkship and in- 
creased frequency of illness. This 
medical student cohort provides an in- 
teresting comparison group, given the 
similar demographic background, 
baseline health status, and study 
methodology. 

The current study demonstrates 
that most of the excess morbidity oc- 
curred during the emergency room 
rotation. The most likely explanation 
for this finding is exposure to large 
numbers of patients with communi- 
cable diseases coupled with inade- 
quate isolation techniques. Observa- 
tional studies have shown that hospital 
personnel wash their hands after con- 
tact with patients less than half the 
time, with physicians being the worst 
offenders.” Hand washing is consid- 
ered the single most effective prophy- 
lactic procedure for most infections, 
including those of the respiratory 
tract. The common cold virus is readily 
transferred from hands or fomites and 
then accidentally self-inoculated into 
the nasal or conjunctiva mucosa with 
the contaminated fingers. Recovery of 
the virus from coughs and sneezes has 
a low yield.“ A similar pattern of 
transmission has been documented for 
respiratory syncytial virus.” In a re- 
cent study,” the use of disposable plas- 
tic eye-nose goggles remarkably re- 
duced the incidence of both staff- and 
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patient-acquired respiratory syncytial 
virus infections, probably by limiting 
access to the common inoculation 
sites. Based on this epidemiologic evi- 
dence, we propose that house staff be 
formally trained in the prevention of 
infections and that isolation tech- 
niques be enforced in an effort to re- 
duce self-inoculation of common ill- 
nesses. 

Studies have also shown that immu- 
nity is altered by stress and exhaus- 
tion.” It is likely that improvement of 
the working conditions and more hu- 
mane scheduling would have an impact 
on the overall morbidity experienced 
by the residents. Residents in this 
program had eight- to 12-hour stag- 
gered shifts in the emergency room 
with only three or four days off during 
the rotation. The on-call schedule for 
all other rotations was every third day 
for the pediatric level 1 residents and 
every fourth day for pediatric levels 2 
and 3. Residents were not on call in the 
emergency room during their elective 
time. As a result of the study findings, 
additional residents were assigned 
to the emergency room during the 
months of higher patient demand. 

Another relevant study finding was 
that residents often worked when ill, 
presumably due to inflexible schedul- 
ing, peer pressure, and lack of “buffer” 
coverage. We suggest that shorter and 
more flexible shifts be scheduled in the 
outpatient areas to match peak service 
hours. Coverage for sick house officers 
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Articles 


Screening Tests for 


Enteropathy in Children 


Jeremiah J. Levine, MD; Ernest Seidman, MD, FRCP(C); W. Allan Walker, MD 


è Three widely used screening tests 
for enteropathy in childhood are the lac- 
tose breath hydrogen test, the one-hour 
serum p-xylose absorption test, and the 
72-hour fecal fat determination. To our 
knowledge, no study has compared 
these three tests and jejunal biopsy re- 
sults. A retrospective survey of all je- 
junal biopsy results at Children’s Hospi- 
tal, Boston, from July 1983 to July 1984 
was undertaken to evaluate which test 
best predicted a normal biopsy result. 
None of the screening tests was ideal. 
The lactose breath test had low sensitiv- 
ity and specificity and did not correlate 
significantly with biopsy results. The 
p-xylose and fecal fat tests were each 
significantly correlated with biopsy re- 
sults; a normal result of either test was 
highly predictive of a normal biopsy re- 
sult. Combining the results of two or 
more screening tests did not improve 
predictive value. The xylose test is pre- 
ferable on the basis of greater sensitivity 
and ease of patient compliance. 

(AJDC 1987;141:435-438) 


A variety of tests have been pro- 
posed as screening methods for 
small-intestine disease in children.’ Of 
these, three widely used are the lac- 
tose breath hydrogen test, the one- 
hour serum D-xylose absorption test, 
and the 72-hour fecal fat determina- 
tion. In view of the difficulties in assur- 
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ing complete stool collection and ade- 
quate fat intake, as well as possible 
confounding pancreatic or biliary dis- 
ease, recent studies have focused on 
the lactose breath and D-xylose tests 
as opposed to fecal fat determination in 
evaluating children with suspected 
mucosal disease. The results of a num- 
ber of studies have proposed the use of 
serum D-xylose levels as a screening 
test,”® while others have suggested 
that the test is of limited value.*” The 
lactose test has therefore been recom- 
mended as an alternative in the evalua- 
tion of these children with suspected 
intestinal disease.”* To our knowl- 
edge, there have been no studies that 
have compared these three commonly 
used tests and jejunal biopsy results. 
We therefore undertook a retrospec- 
tive survey of jejunal biopsy results at 
Children’s Hospital, Boston, to deter- 
mine which screening test best pre- 
dicted the biopsy results. In par- 
ticular, the results were analyzed so as 
to determine which screening test, 
when the result was normal, accu- 
rately predicted the absence of signifi- 
cant mucosal disease (highest predic- 
tive value negative). 


PATIENTS AND METHODS 


From July 1983 to July 1984, a total of 117 
children had jejunal biopsies performed at 
Children’s Hospital for evaluation of possi- 
ble malabsorption. Ages of the children 
ranged from 2 months to 17 years (mean, 
3.3 years). There were 70 male and 47 
female children. Medical records of all pa- 
tients who underwent biopsy during this 
period were reviewed thoroughly for re- 
sults of D-xylose, fecal fat, or lactose breath 
tests performed before biopsy. To be ac- 
cepted into the study, the patient must have 
undergone one or more of these screening 
tests before jejunal biopsy. All tests were 
performed at Children’s Hospital in a stan- 
dard manner as described below. 


Mucosal specimens were obtained at the 
ligament of Treitz using a two-port pedi- 
atric intestinal biopsy capsule. Specimens 
were obtained for histologic examination 
and duodenal fluid culture. Intestinal mor- 
phologic findings were reviewed and scored 
in blinded manner. All available slides from 
each biopsy specimen were reviewed, and 
no patients were omitted due to lack of 
adequate tissue at the time of the study. 
The biopsy results were given a score of 0, 
1, 2, or 3 for normal, slight, moderate, or 
severe mucosal injury, respectively. For the 
purposes of this study, biopsy results were 
considered abnormal if moderate to severe 
villous atrophy and surface epithelial cell 
degeneration were noted (score of 2 or 3). 
Biopsy results with scores of 1 or 2 (com- 
pletely normal or slight mucosal injury) 
were considered normal. Concordance be- 
tween the retrospective evaluation and the 
original pathologic interpretation was 100% 
between the two categories (scores of 0 and 
1 vs 2 and 8). 

Lactose breath hydrogen testing after an 
overnight fast was performed as described 
by Barr et al” after oral administration of 
2 g/kg of lactose in a 20% solution (max- 
imum, 50 g). An increase over baseline of 
greater than 10 ppm of hydrogen in expired 
breath after 60 minutes constituted an ab- 
normal result. 

The p-xylose absorption test was con- 
ducted after an overnight fast using a 10% 
solution at a dose of 0.5 g/kg (maximum, 
25 g). Blood was obtained at 60 minutes and 
analyzed by the method of Roe and Rice.” 
Blood levels less than or equal to 20 mg/dL 
(=1.3 mmol/L) were considered abnormal, 
as per the Children’s Hospital laboratory 
manual. 

Seventy-two-hour fecal fat determina- 
tions were carried out after 48 hours of 
equilibrium, with patients consuming a 
diet chosen to be attractive and containing 
an amount of fat sufficient to provide 40% to 
50% of their energy intake. Infants less 
than 6 months of age were fed proprietary 
formulas containing fat in the form of vege- 
table oils. Stools were analyzed by the 
method of Van de Kamer et al.” Medium- 
chain triglycerides (not quantifiable by this 
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method) never exceeded 12% of dietary fat. 
Fat excretion was considered abnormal 
when exceeding 10% of intake for patients 
greater than 6 months of age and when 
exceeding 15% of intake for younger pa- 
tients. 

Statistical analysis was done using x? or 
Fisher’s exact probability test.” 


RESULTS 


Among the 117 patients undergoing 
jejunal biopsy during the one-year 
study, 49 were excluded because they 
had not undergone any of the three 
screening tests before biopsy. Table 1 
reveals the final biopsy results in 
groups with and without screening 
tests. No significant difference existed 
between the two groups (x° = .04). 

The results for the 68 patients who 
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Fig 1.—Screening test results for patients with normal biopsy 
results. Numbers above columns indicate specificity in percent. 
Results in last column were obtained in children less than 5 years of 
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Table 1.—Final Biopsy Results in All Patients, 1983-1984 


À Screening Tests, No. of Patients 
reo 1. 1 9. 
Pathologic Diagnosis (Score) Performed Not Done 


Lactose 
Breath 


met the criteria for entry into the 
study are summarized in Figs 1 and 2 
and Table 2. 


Serum p-Xylose 


Serum pD-xylose determinations 
were performed in 26 children before 
biopsy. Of these, there were 14 normal 
and 12 abnormal results. Among 16 
patients with normal biopsy results 
who had pD-xylose tests, 12 had a nor- 
ma! D-xylose test result (specificity, 
75%). Of those with abnormal biopsy 
results, eight of ten had abnormal 
p-xylose determinations (sensitivity, 
80%). The D-xylose test was signif- 
icantly correlated with biopsy results 
(P<.02). For the population studied, 
given a normal pD-xylose result, the 
chance that the patient did not have 
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mucosal disease was 86% (predictive 
value negative). 


Fecal Fat 


Thirty-nine patients had fecal fat 
determinations, of which 33 were nor- 
mal and six abnormal. Among patients 
with normal jejunal biopsy results, 28 
of 29 had normal fecal fat excretion 
(specificity, 96%). One patient with 
steatorrhea and a normal biopsy result 
subsequently had pancreatic insuffi- 
ciency documented. In ten children 
with abnormal histologic findings, five 
had abnormal fat determinations (sen- 
sitivity, 50%). The fecal fat test was 
also significantly correlated with bi- 
opsy results (P<.05). The predictive 
value negative was 85%. 


Lactose Breath Hydrogen Test 


Forty-five children had a lactose 
breath hydrogen test before their bi- 
opsy; results were normal in 21 and 
abnormal in 24 children. Among pa- 
tients with a normal biopsy result, 15 
of 32 had a normal breath test result 
(specificity, 47%), while in patients 
with abnormal biopsy results, seven of 
13 had abnormal breath hydrogen ex- 
cretion (sensitivity, 54%). Lactose 


Fig 2.—Screening test results for patients with abnormal biopsy 
results. Numbers above columns indicate sensitivity in percent. 
Results in last column were obtained in children less than 5 years of 
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breath test results did not correlate 
significantly with biopsy results. The 
predictive value negative was 72%. In 
view of the fact that, in the population 
studied, the incidence of primary lac- 
tase deficiency begins to increase over 
5 years of age,” we separately ana- 
lyzed the breath hydrogen data for 
patients below age 5 years. There were 
35 such patients, of whom 18 had nor- 
mal and 17 had abnormal breath test 
results. In patients with a normal bi- 
opsy result, 14 of 28 had a normal 
breath test result (specificity, 50%); in 
those with abnormal biopsy results, 
three of seven had abnormal test re- 
sults (sensitivity, 43%). Once again, 
breath test results did not correlate 
significantly with biopsy results. The 
predictive value negative was 78%. 


Combining Screening Tests 


Combining the results of two or 
more tests did not improve the sensi- 
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*NS indicates not significant. 


Table 2.—Statistical Analysis of Screening Test Results* 


Biopsy Results, No. of Patients 
ee 
Test Normal Abnormal P 


tivity, specificity, or predictive value 
negative above those of the D-xylose 
and 72-hour fecal fat levels, as shown in 
Table 3. 


COMMENT 


The evaluation of children with pos- 
sible malabsorption requires the as- 
sessment of small-intestine function 
and integrity. When sufficient clinical 
findings or biochemical measurements 
are obtained, a jejunal biopsy should 
always be performed. The pediatri- 
cian is often faced with a child for 
whom clinical data are insufficient to 
establish a diagnosis of malabsorption. 
Various laboratory tests have been 
proposed as screening methods for in- 
testinal disease in such patients.’ In 
addition, these tests have also been 
used for children with known mucosal 
disease as noninvasive means to assess 
mucosal healing.* One feature of an 
ideal screening test is the absence of 
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false-negatives so that a normal value 
accurately predicts the lack of disease 
activity (highest predictive value neg- 
ative). 

In our retrospective study, the lac- 
tose breath test was not a useful 
screening test in that a normal result 
did not predict a normal biopsy result 
nor did an abnormal result predict an 
abnormal biopsy result. This was true 
even if the data were limited to the 
younger children, as suggested by 
Hyams et al.” 

Statistical analysis revealed that the 
observed difference in the frequency of 
positive D-xylose and fecal fat tests in 
the abnormal and normal biopsy 
groups was significant (Figs land 2). A 
normal result of either of these two 
tests was more highly predictive of a 
normal biopsy result. All patients in 
this study were referred to a pediatric 
gastroenterologist for biopsy. Ina gen- 
eral pediatric population, in which the 
prevalence of enteropathy is substan- 
tially lower, the tests may conceivably 
perform differently. 

Although neither test is ideal, we 
believe that the xylose or fecal fat test 
can be used to aid in the evaluation of 
children with suspected malabsorp- 
tion. In view of the difficulty in patient 
compliance for the 72-hour fecal fat 
determinations, as well as the greater 
sensitivity of the D-xylose absorption 
test, we suggest that D-xylose be used 
as a screening test for small-intestine 
mucosal disease. However, with ade- 
quate clinical suspicion, a jejunal bi- 
opsy specimen should remain the sole 
determinant of enteropathy in these 
children. 
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Enteral Feeding in 


Very-Low-Birth-Weight Infants 


A Comparison of Two Nasogastric Methods 


Suzanne S. Toce, MD; William J. Keenan, MD; Sharon M. Homan, PhD 


è Nutritional benefits and feeding-re- 
lated complications were prospectively 
compared in 53 preterm very-low-birth- 
weight infants receiving isoenergetic 
feeding by either the continuous naso- 
gastric (n= 30) or intermittent nasogas- 
tric (n=23) route. Stepwise regression 
techniques were used to develop models 
relating feeding-associated factors. 
Feeding method significantly affected 
weight gain in infants 1000 to 1249 g birth 
weight with continuous nasogastric 
feeding associated with an additional 
weight gain of 3.6 to 6.1 g/kg/d. No ef- 
fects of feeding method on changes in 
occipitofrontal circumference, triceps 
skin-fold thickness, bilirubin values, or 
total protein values were demonstrable. 
There were few major differences be- 
tween feeding groups on measures of 
feeding complications. Continuous na- 
sogastric feeding was fairly well toler- 
ated and resulted in improved weight 
gain when compared with intermittent 
nasogastric feeding in preterm infants 
1000 to 1249 g birth weight. 

(AJDC 1987;141:439-444) 


Feeding difficulties and intolerance 

are frequent complications of en- 
teral nutrition in the very-low-birth- 
weight infant. Continuous nasogastric 
(CNG) feeding has been used in pedi- 
atric and adult” patients. Although 
many consider this the preferred 
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method of enteral nutrition for the 
preterm infant less than 1200 to 1300 g 
birth weight, there are few objective 
data available comparing CNG with 
intermittent nasogastric (ING) feed- 
ing. In this study, we examined the 
hypothesis that in preterm infants less 
than 1500-g birth weight, isoenergetic 
CNG feeding would result in improved 
growth and a reduction in measures of 
feeding difficulty when compared with 
the ING method. 


PATIENTS AND METHODS 


Preterm infants less than or equal to 1500 
g birth weight were eligible for inclusion in 
the study if they were free of major congen- 
ital anomalies, no longer receiving ven- 
tilatory support, and judged by the attend- 
ing neonatologist to be medically ready to 
receive enteral nutrition. Feeding method 
was assigned alternately within 16 groups 
stratified according to birth-weight cate- 
gory (<1250 g, 1250 to 1500 g), sex, in- 
trauterine growth, and prior need for ven- 
tilatory support. Feeding assignment could 
not be predicted by the caretakers. Pa- 
tients were otherwise nursed according to 
nursery routine. 

Patients were continued in this study 
until they were transferred to another hos- 
pital, were judged ready for nipple feed- 
ings, or had completed 28 days in the study. 
No patient completing less than seven days 
in the study was considered in the cata 
analysis. The distribution of study patients 
among those eligible is shown in Fig 1. 
Initiation of nipple feedings prior to seven 
days and transfer were the most frequent 
reasons for patient exclusion and affected 
similar numbers of infants in each feeding 
group. 

The assessment of maturation adapted 
by Ballard et al" was used for gestational 
age assignment. Infants were considered to 
be growth retarded if they fell in the lowest 
tenth percentile of weight for gestational 


age. Respiratory distress syndrome was 
diagnosed in preterm infants with respira- 
tory distress and characteristic roentgeno- 
grams, including a diffuse reticulogranular 
pattern with air bronchograms. Mechanical 
ventilation included both continuous posi- 
tive airway pressure and intermittent posi- 
tive pressure ventilation. Bronchopulmo- 
nary dysplasia was diagnosed in .infants 
requiring mechanical ventilation (at least 
five to seven days) who at 21 to 28 days 
continued to have clinical signs of respira- 
tory distress, including requirement for 
increased ambient oxygen, and had charac- 
teristic roentgenograms. Infants were con- 
sidered to have a hemodynamically signifi- 
cant patent ductus arteriosus if there were 
a characteristic murmur, bounding pulses, 
active precordium, and/or continued need 
for ventilatory support or increased am- 
bient oxygen. These findings were gener- 
ally confirmed by echocardiography and 
supported by roentgenographic findings of 
pulmonary edema and/or cardiomegaly. 


Study Protocol 


Prior to institution of enteral feeding, 
infants received dextrose-electrolyte solu- 
tion or total parenteral nutrition by periph- 
eral intravenous infusion. The intravenous 
fluids were decreased as the enteral feed- 
ings were increased and generally were 
discontinued when the volume of enteral 
feedings reached 120 mL/kg/d. 

Continuous nasogastric feedings were in- 
fused via a 5 F polyvinyl feeding catheter 
by a continuous infusion pump. Intermit- 
tent nasogastric feedings were delivered 
via a 5 F catheter every three hours and 
were allowed to drip by gravity through the 
feeding tube after which the catheter was 
removed. Nonnutritive sucking with a paci- 
fier was frequent in both groups. Following 
a “test feeding” of sterile water, feeding 
with a hypotonic cow’s milk-based formula 
(Similac 13) was instituted. Amounts were 
calculated to begin at 24 mL/kg/d on study 
day 0 and increase isoenergetically in both 
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Study Patients 
(N=53) 





Fig 1.—Distribution of study patients. 


groups to 180 mL/kg/d by day 7. An isotonic 
formula (Similac 20) was used from the 
third day onward. Five infants received 
their own mother’s frozen milk for which an 
energy content of 0.69 kceal/mL (2.9 kJ/mL) 
was assumed. 

Enteral and parenteral fluid intakes 
were noted each day and energy intakes 
calculated. Daily weight, episodes of apnea 
and bradycardia (>15 s), hours with noth- 
ing by mouth, and numbers of stools were 
recorded. All stools were tested by the 
bedside nurse for occult blood by the guaiac 
method. 

Length as measured with a stadiometer, 
occiptofrontal circumference (OFC), tri- 
ceps skin-fold thickness (SFT), serum 
bilirubin levels, total protein levels, and 
albumin levels were measured weekly. 
Note was taken of signs of feeding difficulty 
or possible necrotizing enterocolitis 
(NEC), including abdominal distention, 
visible bowel loops, heme-positive stools, 
emesis, bile-stained emesis or preaspirate, 
and/or increased gastric residual. Abnor- 
malities in abdominal roentgenograms 
were noted. 

Feeding intolerance was defined as any of 
the above clinical signs of feeding difficulty 
requiring cessation of feeding for longer 
than 16 hours with no abdominal roentgeno- 
graphic abnormalities. Suspect NEC was 
defined as the clinical signs of feeding diffi- 


440 AJDC—Vol 141, April 1987 


culty accompanied by roentgenographic 
abnormalities nondiagnostic of NEC, such 
as ileus. The diagnosis of NEC was made 
only when the signs of feeding difficulty 
were associated with roentgenograms 
showing pneumatosis intestinalis, portal 
air, and/or free intraperitoneal air. A stan- 
dardized treatment protocol was followed 
in response to feeding intolerance, suspect 
NEC, or NEC. The decision to cease en- 
teral feedings was based primarily on this 
protocol. A study failure was defined as an 
infant with three or more episodes of feed- 
ing intolerance or suspect NEC. Informed 
consent was obtained from one or both 
parents. The study protocol was approved 
by the St Louis University Institutional 
Review Board and the Institutional Review 
Committee of St Mary’s Health Center. 


Statistical Analysis 


Data were analyzed using the Statistical 
Analysis System 1983 (University of Penn- 
sylvania, Philadelphia). Individual plots of 
each patient’s length, OFC, SFT, bilirubin, 
total protein, and albumin levels vs study 
day appeared graphically to be linear. Fur- 
thermore, using general linear models, we 
determined that a linear rather than cur- 
vilinear relationship best fit the data. 
Weight gain (gram per kilogram per day) 
from the start of the study was not linear, 
with all infants losing weight for several 
days after birth prior to gaining weight. 
Graphically there were few differences be- 
tween patients with respect to maximal 
weight loss. Time after birth when enter- 
ing the study, however, did vary among 
patients. Weight gain (gram per kilogram 
per day) from the nadir of the weight curve 
did prove to be linear and was used in 
further analysis. For each patient, each of 
the somatic and laboratory measurements 
was regressed against time. The estimated 
slope provides a summary measure of the 
rate of change of a single patient in a 
particular variable (ie, weight gain) over 
the study period. These estimates of slope 
from the individual regression models were 
treated as dependent variables against 
which a series of independent variables, 
including feeding method, was regressed. 
As albumin values did not change signifi- 
cantly over the study period, these values 
were omitted from further analysis. Thus, 
multiple measures on each of the variables 
of interest were reduced to a single sum- 
mary value (ie, slope or rate of change) for 
each patient. 

Forward and backward regression tech- 
niques were used to examine the effect of 
feeding method, controlling for other varia- 
bles, on the rates of change in each of the 
dependent variables. Separate regressions 
were performed using as dependent varia- 


bles rate of change in weight (from nadir), 
length, OFC, SFT, bilirubin level, and total 
protein level. The independent variables 
used to construct the models and hence 
compensate for feeding groups that may 
not be entirely homogeneous included so- 
matic measures (birth weight, intrauterine 
growth retardation), measures of illness 
(Apgar scores at one and five minutes, 
mechanical ventilation, respiratory dis- 
tress syndrome, patent ductus arteriosus, 
and bronchopulmonary dysplasia), sex, age 
at institution of feeding, and feeding-re- 
lated factors (use of human milk, CNG or 
ING method). 

While our main interest was on the effect 
of the independent variables, primarily 
feeding method, on somatic growth, as a 
secondary exploratory analysis, the inde- 
pendent variables were regressed against 
each of the feeding-related complications. 
Logistic regression could alternatively 
have been used to describe the dichotomous 
dependent variables, such as feeding in- 
tolerance. Ordinary least squares regres- 
sion, however, provided an adequate fit as 
the rates of complications fell within the 
range of 15% to 85%. 

The influence of feeding method on 
changes in the dependent variables may not 
be homogeneous. For example, feeding 
method may have a greater effect on infants 
of lowest birth weight or those who spent 
the least time without enteral feeding. 
Therefore, stratified regression analysis on 
subsets of the population was performed. 
Because of the strong correlation between 
birth weight and gestational age, the re- 
sults of models using birth weight but 
excluding gestational age are reported. 

The results of the forward and backward 
stepwise regressions are expressed in 
terms of the regression coefficient (the 
regression coefficient is the rate of change 
of a dependent variable per unit change of 
an independent variable after controlling 
for the effects of all other independent 
variables) and its associated P value. As is 
usual for this type of analysis, P<.1 was 
used for inclusion of variables in the 
model. 


RESULTS 
Demographic Factors 


Demographic, feeding, and growth 
characteristics of the study sample are 
given in Table 1. The CNG and ING 
groups were similar for all variables 
studied, with the exception of an in- 
creased frequency of low one-minute 
Apgar scores in the CNG group and an 
increased frequency of human milk 
feeding in the ING group. Human milk 
feeding was not predictive of weight 
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Table 1.—Demographic Factors* 





















Continuous Intermittent 
Nasogastric Feeding Nasogastric Feeding Total 
(n=30) (n=23) (N=53) 
Male sex, No. (%) 12 (40) 11 (48) 23 (43) 


Growth retardation, No. (%) 3 (10) 2 (9) 5 (10) 
RDS, No. (%) 29 (97) 20 (87) 49 (93) 
Mechanical ventilation, No. (%) 25 (83) 15 (65) 40 (76) 
BPD, No. (%) 5 (17) 1 (4) 6 (1°) 
PDA, No. (%) 15 (50) 9 (39) 24 (45) 
Apgar <6 

1 min, No. (%) 27 (90) 14 (61) 41 (77) 

5 min, No. (%) 2 (7) 0 (0) 2 (4 
Human milk, No. (%) 0 (0) 5 (22) 5 (9) 
Birth weight, gt 1203.5+ 43.1 1239.9 + 42.0 1219.3+30.3 
Birth length, cmt 38.5+0.6 38.8 +0.6 38.6+0.4 
Birth OFC, cmt 26.4+0.3 27.1+0.3 26.7+0.2 
Gestational age, wkt 30.5+0.5 30.9+0.3 30.7+0.3 


Starting age, dt 9.7+1.3 73+1.0 8.6+0.8 


*RDS indicates respiratory distress syndrome; BPD, bronchopulmonary dysplasia; PDA, patent 
ductus arteriosus; and OFC, occipitofrontal circumference. 
tValues are mean + SEM. 


Table 2.—Average Rate of Change in Somatic and Laboratory Measures* 



























Continuous Intermittent 
Nasogastric Feeding Nasogastric Feeding Total 
(n=30) (n=23) (N=53) 

Weight gain, g/kg/d 13.4+0.8 12.2+0.8 13.0+ 9.6 
Change in length, cm/d 0.11+0.01 0.08+ 0.02 0.09+ 9.01 
Change in OFC, cm/d 0.11+0.01 0.10+0.01 0.11+9.01 
Change in SFT, mm/d 0.02+0.01 0.02+0.01 0.02+9.01 
Change in total protein, g/dL/d — 0.006 + 0.007 0.001 + 0.017 — 0.003 + 9.008 
Change in bilirubin, —0.18+0.03 —0.23+0.04 — 0.20 +0.03 

mg/dL/d (wmol/L/d) (—3.08+0.51) (—3.93+ 0.68) (—3.42+0.51) 








*Numbers are mean + SEM of individual patient's slope estimates (ie, rate of change in dependent 
variable). OFC indicates occipitofrontal circumference; SFT, skin fold thickness. 


gain or other measures of growth. Somatic and Laboratory Measures 
There were no significant differences 


in day after birth at entry into the The mean slopes (ie, mean rates of 


study between feeding groups. 

Inclusive of infants with feeding dif- 
ficulty, total energy intake and distri- 
bution of intravenous and enteral en- 
ergy were similar in both study 
groups. Mean ( + SEM) energy intakes 
per kilogram per day for study days 
7 through 28 were 103.4+3.0 calo- 
ries (432.6+12.6 kJ) for CNG-fed 
infants and 108.5+3.6 calories 
(454.0+15.1 kJ) for the ING-fed in- 
fants. Enteral energy intakes were 
93.6+6.3 keal/kg/d (391.6+ 
26.4 kJ/kg/d) for CNG and 104.0+ 
5.1 keal/kg/d (435.1+21. kJ/kg/d) for 
the ING group. These results are con- 
sistent with study design. 
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change per day) for each of the somatic 
and laboratory measures are reported 
(Table 2) for the total sample and by 
feeding group. These mean rates of 
change (ie, rate of weight gain) provide 
summary indicators of growth and lab- 
oratory data for each patient over the 
study period. Further, with the excep- 
tion of weight gain, the average es- 
timated slopes are small, indicating 
the average rates of change to be near 
zero for many of the other variables. 
The results of the stepwise regression 
analyses on these variables are given 
in Table 3. Feeding method was not 
predictive of changes in OFC, SFT, 
total protein level, or bilirub:n level. 


For the total group of 53 infants, only 
lower birth weight was associated with 
weight gain. The resulting equation, 
weight gain (gram per kilogram per 
day) = — 0.007 x birth weight (g) + 21.7, 
predicted a weight gain of 16.5 g/kg/d 
for the smallest infant (735-g birth 
weight) and 11.2 g/kg/d for the largest 
infant (1500-g birth weight). Using 
similar techniques, lower birth weight 
was demonstrated to be the sole pre- 
dictor of weight gain per total energy 
or enteral energy. 

Because the influence of feeding 
method might be expected to vary 
across birth-weight groups (Fig 2), a 
stratified regression analysis by birth 
weight (<1000, 1000 to 1249, 1250 to 
1500 g) was performed. Continuous 
feeding was associated with signifi- 
cantly increased weight gain in infants 
1000- to 1249-g birth weight (Table 3). 
The difference attributable to feeding 
method was 3.6 g/kg/d. The CNG 
method was likewise associated with 
increased weight gain per total energy 
or enteral energy. None of the inde- 
pendent variables was predictive of 
weight gain in infants less than 1000-¢ 
birth weight. Feeding method was not 
one of the predictive variables of 
weight gain in the study infants weigh- 
ing 1250 g or more. 

Stratified analysis according to 
feeding difficulty was performed. 
Among the 45 infants who had no pro- 
longed periods without enteral nutri- 
tion (ie, no NEC, suspect NEC, or 
study failure), birth weight again was 
the sole significant variable predictive 
of weight gain. When the data were 
stratified by weight category in this 
subpopulation without feeding diffi- 
culty, the CNG feeding method was 
associated with an additional weight 
gain of 6.1 g/kg/d in infants 1000- to 
1249-g birth weight (Table 3). A similar 
pattern was evident when weight gain 
per total energy or enteral energy was 
used as the dependent variable in this 
subpopulation. In infants with no feed- 
ing difficulty, continuous feeding was 
associated with gains in length of 
0.1 cm/d (P=.0007) over ING-fed in- 
fants less than 1000-g birth weight. 
Inclusion of gestational age as an inde- 
pendent variable did not alter the rela- 
tionships between feeding method or 
birth weight and weight gain in either 
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Total (N = 53) 

1000-1249 g (n= 18) 
No NEC, SNEC, failure (n= 45) 
1000-1249 g (n= 15) 













Table 3.—Influence of Feeding Method and Birth Weight in 
Models Describing Weight Gain From Nadir* 


Significant Estimated 
Independent Regression 
Population Variable Coefficient P 


Birth weight, gt 
Feeding method (ING) 
Birth weight, gt 
Feeding method (ING) 







*ING indicates intermittent nasogastric; NEC, necrotizing enterocolitis; and SNEC, suspect NEC. 


tSole variable in the model. 


Minus indicates advantage toward continuous nasogastric feeding. 


Table 4.—Feeding-Related Complications* 


Continuous 
Nasogastric Feeding Nasogastric Feeding 
(n=30) 


2 (7) 
1 (3) 
6 (20) 


NEC, No. (%) 
Suspect NEC, No. (%) 
Feeding intolerance, No. (%) 


Feeding intolerance, suspect NEC, 
or NEC, No. (%) 


NPO/d, ht 

No. of apnea episodes/dt 

No. of stools/dt 

Fraction heme-positive stoolst 


9 (30) 
1.9+0.7 
1.8+0.4 
2.3+0.3 
0.11+0.03 


intermittent 
Total 
(N=53) 


2 (4) 
3 (6) 
10 (19) 


(n= 23) 
O (0) 
2 (9) 
4 (17) 


6 (26) 
1.0+0.4 
2.4+0.6 
2.4+0.2 

0.11+0.04 


15 (28) 
1.5+0.4 
2.0+0.4 
2.4+0.2 
0.11+0.02 





*NEC indicates necrotizing enterocolitis; NPO, nothing by mouth. 


+Values are mean + SEM. 


Table 5.—Influence of Feeding Method (Intermittent Nasogastric) 
in Models Describing Feeding-Related Complications 


Dependent 
Variable 


Population 
Total (N = 53) 


1250-1500 g 
(n = 25) 


Feeding intolerance 


Regression 
Coefficient 


No. of apnea episodes/d 
No. of apnea episodes/d 





*Minus sign indicates association with continuous nasogastric feeding. 


the total or subpopulation. 
Feeding-Related Complications 


Frequencies of feeding-related com- 
plications and mean number of stools 
are reported (Table 4) for the total 
patient sample and by feeding method. 
There were no apparent differences in 
means or frequencies in the two 
groups. Three infants were considered 
study failures (two in the CNG group 
and one in the ING group). These 
infants proved to be intolerant of both 
nasogastric feeding methods and took 
from six to eight weeks to tolerate 
120 keal/kg/d (502 kJ/kg/d) enterally. 

When models were developed using 
stepwise regression to predict occur- 
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rence of feeding difficulty, few associa- 
tions with feeding method could be 
made (Table 5). In infants 1250- to 
1500-g birth weight, CNG feeding was 
associated with a slight increase in 
feeding intolerance. More apnea epi- 
sodes occurred in ING-fed infants. The 
only two cases of NEC occurred in the 
CNG group. The small number of cases 
makes statistical association difficult. 
No association existed between feed- 
ing method and suspect NEC, hours 
with nothing by mouth, numbers of 
stools per day, or fraction heme-posi- 
tive stools. When stepwise regression 
was performed using as the dependent 
variable weight gain and the feeding- 
related complications as independent 
variables, no associations were made. 


<1000 g 


1000-1249 g 


Mean Weight Gain, g/kg/d 


aes ee g 





ING CNG 
Feeding Method 
Fig 2.—Interaction of feeding method and 
birth weight on mean weight gain from nadir. 
ING indicates intermittent nasogastric; 
CNG, continuous nasogastric. 


This indicates that differences in 
weight gain cannot be accounted for by 
group differences in measures of feed- 
ing difficulty. 

Although the hypothesis and major 
analytic questions were posed pro- 
spectively, these analyses were ex- 
ploratory in nature. That is, they iden- 
tify possible associations between 
various demographic factors, par- 
ticularly feeding method, and feeding- 
related complications. Caution should 
be taken in interpreting statistical 
P values as implying wide clinical sig- 
nificance. 


COMMENT 


The objectives of enteral nutrition 
include reduced mortality and im- 
proved brain and somatic growth, re- 
duction in incidence of hypoglycemia 
and hyperbilirubinemia, and less re- 
liance on parenteral nutrition. "=" It 
is understandable that weight gain is a 
constant concern of both families and 
clinicians. Increased weight gain and 
improved tolerance to feedings gener- 
ally result in earlier discharge from 
the neonatal intensive care unit, with 
resultant savings of health care dollars 
and increased availability of scarce re- 
sources. 

Many methods have been proposed 
for the enteral nutrition of the preterm 
infant with inadequate suck/swallow 
coordination. Recommendations over 
the past two decades have included 
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gastrostomy tube placement,” contin- 
uous transpyloric feeding,” and the 
nasogastric methods evaluated in 
the current study. Data critically eval- 
uating feeding methods in preterm in- 
fants, however, are sparse. Routine 
gastrostomy tube feeding has been 
abandoned because of reports of in- 
creased morbidity and mortality that 
appeared in the literature five years 
after the reported benefits." Initial 
investigators reported that transpy- 
loric infusions resulted in improved 
energy intake, weight gain, time to 
regain birth weight, and time to reach 
100 keal/kg/d (420 kJ/kg/d) when com- 
pared with nasogastric feeding.” The 
results were especially apparent dur- 
ing the first two weeks of life and were 
believed to be the result of increased 
energy intake. There seemed to be no 
advantage in terms of weight gain 
when isoenergetic nasogastric and 
transpyloric feedings were given.®” 
Because of increased fecal loss of nutri- 
ents” and numerous reports of gastro- 
intestinal complications,” the meth- 
od’s usefulness in the routine feeding of 
growing preterm infants is limited. 

Continuous nasogastric feeding has 
been used in pediatric’® and adult” 
medical and surgical patients. In pedi- 
atric patients, CNG feeding has been 
proposed to improve nutrition and re- 
duce gastrointestinal symptomatology 
resulting from a variety of systemic 
and gastrointestinal diseases.?*** 

The use of CNG feeding in preterm 
infants was first reported in 1972 by 
Valman et al.’ The low incidence of 
feeding difficulties and ease of admin- 
istration led to increasing popularity of 
this method.** Unfortunately, con- 
trolled trials comparing bolus and infu- 
sion feeding are few. 

Parker et al evaluated isoenergetic 
CNG and ING feeding in 11 infants 
younger than 7 months of age with 
malnutrition secondary to chronic non- 
specific diarrhea or short-bowel syn- 
drome. Improved weight gain and 
enteral balances of fat, nitrogen, cal- 
cium, zinc, and copper were demon- 
strated during continuous feeding. 
Two studies*® in preterm infants have 
been reported in abstract form com- 
paring CNG and ING feeding. One 
report* did not include an isoenergetic 
study design. Increased energy intake 
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and decreased time to steady weight 
gain were demonstrated in the CNG- 
fed infants. The second report,’ in 
which randomization and energy in- 
take were not specified, showed no 
differences in weight gain. 

This study was designed to evaluate 
the differences in the two nasogastric 
feeding regimens when isoenergetic 
feedings were given in a prospective 
controlled manner. Because of the 
widespread use of parenteral nutrition 
in this patient population and the pos- 
sibly increased risk of NEC when in- 
creasingly large volumes of enteral 
feedings are rapidly administered,”” 
we purposely did not evaluate the max- 
imal energy intake achievable in the 
first few days of enteral nutrition. 

Weight gain is only one component of 
growth and, in the individual infant on 
any one day, weight gain may or may 
not reflect improved nutrition. Over 
time, however, weight gain remains 
the clinical measure most used and 
most useful as an indicator of nutri- 
tional status. Nutrient balance studies 
and data regarding composition of the 
weight gained would be helpful but 
were beyond the scope of this study. 

Many factors influence weight gain 
that, despite prospective stratification 
and unbiased group assignment, could 
not be strictly controlled. We chose a 
statistical method, stepwise regres- 
sion, intended to compensate for con- 
founding variables and differences in 
population characteristics. For the 
population as a whole, lower birth 
weight was the sole predictor of weight 
gain (gram per kilogram per day) from 
the nadir. The reasons behind the role 
of birth weight in determining weight 
gain remain to be determined. It may 
be an innate growth pattern such as 
that seen in the fetus. Indeed, in the 
small number of neonates with birth 
weights less than 1000 g, there were no 
predictors of weight gain. The smaller 
infants may have reduced energy ex- 
penditure associated with reduced ac- 
tivity level and better protection from 
thermal stresses. Continuous feeding 
was associated with improved weight 
gain in infants 1000- to 1249-g birth 
weight. These associations remained 
when those infants who spent signifi- 
cant periods of time without enteral 
nutrition were omitted from the analy- 


sis. The magnitude of the advantage of 
CNG feeding (3.6 to 6.1 g/kg/d) in this 
weight category would seem to be 
clinically significant. The small num- 
ber of infants with birth weights less 
than 1000 g may have precluded de- 
tection of predictive variables of 
weight gain in this group. Continuous 
feeding was associated with increases 
in linear growth in those infants weigh- 
ing less than 1000 g and tolerating 
feeding well. Feeding method was not 
related to changes in OFC, SFT, bili- 
rubin levels, or total protein levels. 

The continuous method could be as- 
sociated with improved weight gain 
because of improved utilization of en- 
ergy, ie, increased absorption or re- 
duced energy expenditure. The fre- 
quency of feeding difficulty was 
similar in both groups. The small in- 
crease in feeding intolerance in the 
CNG-fed infants was in infants in a 
different weight category (1250 to 
1500 g) than those benefiting most 
from CNG feeding (1000 to 1249 g). 
There were more episodes of apnea in 
the bolus-fed infants. Feeding difficul- 
ties were frequent in this population of 
small preterm infants. That these diffi- 
culties did not result in altered weight 
gains probably reflects the use of par- 
enteral nutrition in infants with in- 
tolerance to enteral nutrition. Larger 
numbers of infants will need to be 
studied to confirm differences in inci- 
dence of feeding difficulty, particularly 
less frequent complications, such as 
NEC, with respect to feeding method. 

Differences in weight gain could not 
be accounted for by improved toler- 
ance or differences in energy intake. 
Perhaps increased weight gain re- 
sulted from improved absorptive ca- 
pacity. Improved enteral balance has 
been documented in continuously fed 
older infants, as previously noted.® 
Those authors, who noted reduction in 
stool-reducing sugars and stool 
weights, postulated that continuous 
feeding resulted in less stimulation of 
the gastrocolic reflex with a prolonged 
transit time. 

An additional mechanism by which 
CNG feeding could improve absorptive 
capacity is through alteration of the 
gastrointestinal hormonal milieu. In a 
study of 19 preterm infants, Aynsley- 
Green et al” demonstrated that the 
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bolus-fed infants had cyclical surges of 
gastrin, gastric inhibitory peptide, 
and insulin following meals, while the 
continuously fed infants had levels con- 
sistently higher than the preprandial 
levels of bolus-fed infants but lower 
than the peak levels. 

The issue concerning which feeding 
method in small preterm infants is 
“physiologic” remains unresolved. 
Continuous or near-continuous deliv- 
ery of nutrients occurs in several natu- 
ral models, including the human fetus, 
the kangaroo neonate, and infants in 
primitive hunting-gathering societies. 


1. Valman HB, Heath CD, Brown RJK: Con- 
tinuous intragastric milk feeds in infants of low 
birth weight. Br Med J 1972;3:547-550. 

2. Landwirth J: Continuous nasogastric infu- 
sion versus total intravenous alimentation. J Pe- 
diatr 1972;81:1037-1038. 

3. Landwirth J: Continous nasogastric infu- 
sion feedings of infants of low birth weight. Clin 
Pediatr.1974;13:603-608. 

4. Krishnan V, Satish M: Continuous versus 
intermittent nasogastric feeding in very low 
birth weight infants, abstracted. Pediatr Res 
1981;15:537. 

5. Urrutia JG, Poole E: Continuous nasogas- 
tric versus intermittent gavage feedings in very 
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6. Parker P, Stroop S, Greene H: A controlled 
comparison of continuous versus intermittent 
feeding in the treatment of infants with intestinal 
disease. J Pediatr 1981;99:360-364. 

7. Andrassy RJ, Page CP, Feldtman RW, et al: 
Continual catheter administration of an elemen- 
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8. Ferry GD, Selby M, Pietro TJ: Clinical 
response to short-term nasogastric feeding in 
infants with gastroesophageal reflex and growth 
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Continuous feedings may indeed be 
teleologically more physiologic. 

In conclusion, continuous infusion of 
milk during the 28-day study period 
was fairly well tolerated in this rela- 
tively small patient population and was 
associated with improved weight gain 
in those infants 1000- to 1249-g birth 
weight. Although these infants did not 
achieve the expected in utero weight 
gain, the magnitude of the CNG feed- 
ing advantage of 3.6 to 6.1 g/kg/d 
seems to be clinically significant. It 
may be that the CNG feeding method 
should be considered for preferential 
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use in the well preterm infant weigh- 
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and mechanisms for this continuous 
feeding advantage and the applicabil- 
ity of its use in other preterm infants, 
such as those receiving positive pres- 
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vestigations. 
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Special Features 


Radiological Case of the Month 


Thelma Quiogue, MD, Marc S. Keller, MD (Contributors); Lionel W. Young, MD (Section Editor) 


A 1220-g male neonate (estimated 

gestational age, 29 weeks) was 
born via low-forceps vaginal delivery 
to an 18-year-old woman (gravida 1) 
hospitalized for lower abdominal pain 
and vaginal bleeding. The neonate was 
limp and cyanotic at birth. His initial 
heart rate of 50 beats per minute in- 
creased to greater than 100 beats per 
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minute after endotracheal intubation, 
mechanical ventilation, and intramus- 
cular administration of 0.16 mg of atro- 
pine sulfate. Apgar scores were 1 and 7 
at one and five minutes, respectively. 
Ultrasonograms of the head at 2 days 
of age were normal. 

The neonate’s hospital course was 
marked by hyaline membrane disease 





Figure 2. 


Contributed from the Department of Diag- 
nostic Radiology, Hahnemann University Hospi- 
tal, Philadelphia. Dr Quiogue is now with the 
Department of Radiology, The Children’s Hospi- 
tal, Harvard Medical School, Boston. Dr Keller is 
now with the Department of Diagnostic Imaging, 
Yale University School of Medicine, New Haven, 
Conn. 

Reprint requests to Department of Radiology, 
Children’s Hospital Medical Center of Akron, 281 
Locust St, Akron, OH 44308 (Dr L. W. Young). 


and subsequent bronchopulmonary 
dysplasia. On day 20, he suffered a 
severe hypoxic episode requiring car- 
diopulmonary resuscitation. Subse- 
quently, head ultrasonograms (Figs 1 
and 2) and computed tomographic (CT) 
scans (Fig 3) were obtained. 
Perinatal asphyxia in the neonate is 
a well-recognized cause of brain dam- 





Figure 3. 
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Denouement and Discussion 


Postasphyxial Total Cerebral Necrosis: 
Ultrasonographic Diagnosis 


Fig 1.—Coronal ultrasonograms of head at 33 days of age. 


Fig 2.—Computed tomographic scans showing diffuse cerebral edema on day 26. 


Fig 3.—Coronal ultrasonograms in right (top) and left (bottom) lateral decubitus positions. 
Ultrasonograms were obtained minutes apart and showed shifting of fluid-debris levels 
(arrows) in postasphyxial total cerebral necrosis. 


age and accounts for the majority of 
chronic neurologic disabilities in child- 
hood.” In the brain, two major types 
of lesions occur: hemorrhage and hy- 
poxic-ischemic damage. Although hy- 
poxemia and ischemia are likely to 
occur simultaneously, their common 
denominator is deprivation of oxygen 
to the brain. Two neuropathologic fea- 
tures associated with ischemia are wa- 
tershed infarcts and periventricular 
leukomalacia.* Watershed infarcts, 
which occur primarily in the full-term 
infant, are areas of necrosis in the 
cerebral cortex and subcortical white 
matter and are characteristically dis- 
tributed in the boundary zones be- 
tween the major cerebral arteries.’ 
Periventricular leukomalacia, which 
occurs primarily in the premature in- 
fant, is a lesion characterized by areas 
of necrosis in the periventricular white 
matter as a consequence of generalized 
reduction in the cerebral blood flow.’ 
The premature infant appears to be 
protected from watershed infarcts due 
to the presence of many meningo- 
cerebral arterial anastomoses that are 
characteristic of the fetal brain.‘ 
Clinical features that have been as- 
sociated with neurodevelopmental 
sequelae include low Apgar scores, 
postasphyxial seizures, persistent hy- 
potonia, and persistent abnormalities 
demonstrated on _ electroencephalo- 
grams. However, not all neonates who 
exhibit clinical signs of encephalopa- 
thy early in life show persistent, 
clinically detectable neurologic defi- 
cits. Computed tomography and ultra- 
sonography are complementary to the 
clinical examination in determining 
the status and prognosis of the neonate 
who has suffered perinatal asphyxia. 
Computed tomographic scans show 
a difference in the appearance of the 
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brain of a premature infant compared 
with that of a full-term infant. The 
immature brain has a higher water 
content and is less well myelinated 
than the mature brain; thus, the peri- 
ventricular hypodensity seen on CT 
scans is felt to be the normal appear- 
ance of the immature brain. However, 
areas of low attenuation on CT scans in 
the full-term infant are associated with 
later neurologic sequelae and corre- 
spond well to ischemic or infarcted 
areas in the brain at necropsy.’ Fitz- 
hardinge et al classified the patterns 
of decreased attenuation on CT scans 
in the full-term infant into three 
grades: (1) mild, showing scattered 
areas in the periventricular region; (2) 
extensive, showing widespread in- 
volvement extending into the gray 
matter; and (3) homogeneous, showing 
decreased attenuation throughout 
most of the supratentorial compart- 
ment with only the basal ganglia and 
cerebellum presenting as normal den- 
sity (Fig 2). This latter constellation of 
findings shows good correlation with 
generalized cerebral edema at au- 
topsy." 

More recently, Babcock and Ball’ 
described the ultrasonographic find- 
ings of postasphyxial encephalopathy 
in the full-term infant. They found 
that ultrasonograms obtained early 
showed obliteration of the ventricles 
with increased cerebral echogenicity, 
presumably representing cerebral 
edema, while CT scans, as described 
by Fitzhardinge et al, showed diffuse 
low attenuation. Ultrasonograms ob- 
tained seven days after the asphyxial 
episode showed an increase in the ven- 
tricular size and extra-axial fluid space 
consistent with brain atrophy. Bab- 
cock and Ball’ found that ultrasono- 
grams obtained early had an accuracy 


of 71%, a sensitivity of 46%, and a 
specificity of 100% for predicting an 
abnormal neurologic outcome. An ab- 
normal ultrasonogram obtained late 
had a higher accuracy and sensitiv- 
ity—89% and 86%, respectively—for 
predicting neurologic sequelae, with a 
specificity of 100% for predicting an 
abnormal neurologic outcome. 
Delineation of the severity of the 
hypoxic-ischemic insult is aided by 
CT and ultrasonography, and those 
infants in whom CT scans have shown 
moderate to severe ischemic damage 
have had a poor prognosis for normal 
development.” Normal CT findings do 
not guarantee that the child will not 
have neurologic sequelae, although a 
more favorable prognosis for normal 
development may be suggested. 


Special thanks to Shirley S. Szabo for secretar- 
ial assistance. 
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Figure 2. 





The statements listed below are 
best associated with which of the 
above figures: 

(a) Patients with this infection 





Accepted for publication Aug 12, 1986. 

Contributed from the Department of Pedi- 
atrics, Allentown (Pa) Hospital. 

Reprint requests to National Birth Defects 
Center, Kennedy Memorial Hospital, 30 Warren 
St, Brighton, MA 02135 (Dr Feingold). 


/ol 141, April 1987 


should not return to school until 24 
hours after they begin receiving an- 
timicrobial therapy and are afebrile. 

(b) Oral nystatin suspension is 
usually an effective treatment for 
this condition. 

(c) Gingivostomatitis is the most 
common recognized manifestation 
of this infectious disease. 


Picture of the Month 






447 


Denouement and Discussion 


Fig 1.—Streptococcal pharyngitis in patient with scarlet fever. 


Fig 2.—Herpes viral pharyngitis. 


Fig 3.—Classic appearance of oral candidiasis or thrush. 


(a) It is uncertain whether strepto- 
coccal pharyngitis (Fig 1) can be trans- 
mitted during the incubation period 
(two to five days). In untreated pa- 
tients,; communicability is maximal 
during the acute onset of the infection 
and then steadily decreases, most 
likely because of a decreasing amount 
of M protein. 

(b) Nystatin is most effective in 


treating candidiasis (Fig 3) when the 
disease is present only in the oral 
cavity and there is no systemic involve- 
ment. Also recommended is clotrima- 
zole troches, although its safety and 
effectiveness have not been estab- 
lished in children less than 3 years old. 

(c) Gingivostomatitis present in pri- 
mary herpes zoster virus infection 
(Fig 2) may also be associated with 


fever, irritability, and enanthem in- 
volving the gingiva and mucous mem- 
branes of the mouth. After the pri- 
mary infection, the virus remains 
latent. When it reactivates, the most 
common manifestation is a cold sore. 
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Articles 


Infantile Colic and Type 


of Milk Feeding 


Dan W. Thomas, MD; Kathryn McGilligan; Lawrence D. Eisenberg, MD; 
Harry M. Lieberman, MD; Edward M. Rissman, MD 


e The prevalence of colic with respect 
to the type of milk feeding in the first 17 
weeks of life was assessed by question- 
ing the parents of 964 healthy infants 
aged 2 to 52 weeks. There was a similar 
prevalence of colic in infants fed human 
milk (20%), formula (19%), and formula- 
supplemented human milk (21%). Intes- 
tinal damage, determined by measuring 
random fecal o,-antitrypsin concentra- 
tions in 206 infants aged 2 to 17 weeks 
and fecal hemoglobin concentrations in 
200 of these, was not more likely in 
infants with colic at the time of study. 
The occurrence of adverse reactions at 
the time of introduction of fresh whole 
cow’s milk into the diet of previously 
colicky infants was uncommon. Our re- 
sults suggest that dietary protein hyper- 
sensitivity is probably not the cause of 
colic in most healthy young infants. 

(AJDC 1987;141:451-453) 


[niantile colic is a common yet ill- 

defined condition that typically oe- 
curs in otherwise healthy infants un- 
der 17 weeks of age. Symptoms are 
usually most prevalent in the evening. 
Affected infants display uncontrolla- 
ble paroxysms of crying and irritable 
behavior. Although a cause has not 
been definitely established, it has been 
suggested that dietary protein in- 
tolerance may be responsible.’ Both 
cow’s milk and soy protein are poten- 
tial offending agents. In keeping with 
this theory, colic in a breast-fed infant 
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has been attributed to cow’s milk pro- 
tein consumption by the mother.” 
Sensitizing cow’s milk proteirs are 
thought to be transferred to the infant 
via breast milk. Some colicky infants 
with apparent cow’s milk protein in- 
tolerance have developed overt s:gns of 
allergy when challenged with cow’s 
milk in later infancy."? 

In this report, we compare the prev- 
alence of colic with respect to type of 
milk feeding in a large group of healthy 
infants. Random fecal a,-antitrypsin 
(FALAT)** and hemoglobin (FH)'*” 
concentrations, which are presump- 
tive tests for intestinal damage. were 
also available for analysis. 


PATIENTS AND METHODS 


We obtained the data necessary Zor our 
analysis by reviewing the information kept 
on a data retrieval system for a group of 
healthy infants who were the subjeets of a 
previously reported study.” They ranged in 
age from 2 to 52 weeks. The primary focus of 
the original study was to compare FALAT 
and FH concentrations with respect to type 
of milk feeding and age. This study was 
conducted between Oct 15, 1982, ard May 
10, 1984. 

A database sheet that contained the re- 
sults of a questionnaire completed by one of 
us (K.M.) and of the stool tests was com- 
piled for each infant. The questionnaire was 
administered to the parent(s) of eack infant 
by telephone or personal interview. The 
information available in the data retrieval 
system included sex, age, diet at time of 
specimen collection, past dietary history 
with respect to type of milk and solid foods, 
maternal diet (if breast-feeding), vitamin 
or iron supplements, FALAT, FH, and, if 
colic was present, the age at onset and 
duration. Colic was defined as recurrent 
episodes of unexplained crying and irri- 
tability that must have been presen: for at 
least one week in infants aged 17 weeks and 
under. Any apparent adverse reactions 
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that occurred on introduction of fresh 
whole cow’s milk were also recorded. Crite- 
ria for exclusion were a history of hospi- 
talization, serious illness, or current health 
problem. Infants who were taking medica- 
tions other than iron or vitamin supple- 
ments were also excluded from the study. 

The available data were analyzed for the 
prevalence of colic occurring under 17 
weeks of age with respect to type of milk. 
We also determined the frequency of appar- 
ent adverse reactions following first expo- 
sure to fresh whole cow’s milk in infants 
aged 26 to 52 weeks. Comparisons were 
made with regard to the presence or ab- 
sence of symptoms of colic and FALAT and 
FH concentrations in infants aged 2 to 17 
weeks at the time of sample collection. 

A single, randomly collected stool spec- 
imen for FALAT was obtained from each 
subject while at home and saved in a plastic 
container by one of the infant’s parents. A 
small amount of the same stool sample was 
smeared at the time of collection on a piece 
of filter that was presoaked with a stan- 
dardized antimicrobial solution to prevent 
degradation of hemoglobin. The stool 
smear was saved to be later assayed for FH. 
The parents kept the stool samples and 
fecal smears frozen until they were picked 
up by one of the investigators. All spec- 
imens were then saved at —20°C in our 
laboratory until analyzed. 

Both FH and FAIAT assays were per- 
formed by previously described radial im- 
munodiffusion methods."” As little as 1 mg 
of hemoglobin per gram of stool can be 
detected by the FH assay and there is no 
species cross-reactivity. Normal individu- 
als excrete approximately 2 mg of hemo- 
globin per gram of stool based on other 
methods.“ Both the hemoglobin and a,- 
antitrypsin in stool collected and stored 
under the conditions of our study are stable 
for at least one month. 


RESULTS 


A total of 1022 subjects were entered 
into the data retrieval system in the 
original study. The results of FALAT 
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| Table 1.—Frequency of Colic (N= 964) 


Type of Milk Colic No Colic Frequency, % 
33 19 


Human milk, total* 122 








15 
30t 
493 20 

21 
28 
21 





*Not all parents responded to the questions regarding the inclusion of iron in their infants’ formula or 
cow's milk consumption by mothers who were breast-feeding their infants. 

tThere were no statistical differences (P=.05) between feeding groups by x? analysis except for infants 
fed formula without iron compared with formula with iron (P = .03). 


Table 2.—FA1AT (N = 206) and FH (N= 200) Results for 
Infants Aged 2 to 17 Weeks* 


Mean + SD FA1AT, 
mg/g of Dry Stoolt 


With colic 
Without colic 


1.9+1.1 
1.6+1.1§ 





*FA1AT indicates fecal a,-antitrypsin; FH, fecal hemoglobin. 
tRange of FA1AT in those infants with colic was 0 to 4.5 mg/g; in those without colic, 0 to 5.2 mg/g. 
++ FH indicates greater than 1 mg of hemoglobin per gram of stool; — FH, less than 1 mg of hemoglobin 


per gram of stool. 


§P=.3, analyzed as transformed log values, Student's t test. 


and FH studies with regard to age and 
type of milk have already been re- 
ported.” The prevalence of symptoms 
of colic occurring at or before 17 weeks 
of age could be assessed in 964 infants 
(480 male and 484 female). We catego- 
rized the prevalence of colic with re- 
spect to type of milk fed from 2 to 17 
weeks of age. The results of this analy- 
sis are shown in Table 1. Also shown in 
the table is the prevalence of colic in 
the infants receiving iron vs non-iron- 
fortified formula, and in human 
milk—fed infants with respect to mater- 
nal consumption of cow’s milk. The 
frequency of colic, expressed as a per- 
centage, was similar between groups 
except for the higher frequencies ob- 
served for non-iron-fortified formula- 
fed infants. This statistical difference 
was found by separate x’ analysis. 
Human milk-fed infants whose moth- 
ers omitted cow’s milk from their diet 
also tended to have more colic, but the 
frequency was not of statistical signifi- 
cance. 

At the time of stool sample collec- 
tion, 206 of the 964 infants were 2 to 17 
weeks of age. Mean FA1AT concentra- 
tions for these 206 infants are shown in 
Table 2. Values are compared accord- 
ing to the occurrence of colic. Ten of 
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the subjects were fed soy formula (two 
with colic and eight without colic). The 
results indicate that infants with colic 
do not have elevated FALAT concentra- 
tions. Fecal smears for FH concentra- 
tion determinations were available for 
200 of these 206 infants. Detectable 
FH (>1 mg of hemoglobin per gram of 
stool) was an uncommon finding in this 
group of infants, as also shown in Table 
2. Only one of the 15 infants with colic 
at the time of study had detectable 
levels of FH. The FH results were not 
suitable for x’ analysis because of small 
expected values. 

There were 146 infants aged 26 to 52 
weeks fed fresh whole cow’s milk. Two 
of 24 infants who had a history of colic 
reportedly developed subsequent ad- 
verse reactions when first fed whole 
cow’s milk. Seven of the 122 other in- 
fants in this age range without symp- 
toms of colic in the first 17 weeks of life 
were described by their parents as 
having reactions on their first expo- 
sure to whole cow’s milk. All nine in- 
fants with apparent adverse reactions 
eventually tolerated fresh whole cow’s 
milk without untoward effects. Ad- 
verse reactions included constipation 
(five), vomiting (three), and urticaria 
(“hives”) (one). 


COMMENT 


Our results indicate that most cases 
of infantile colic are probably not asso- 
ciated with dietary protein intoler- 
ance. Data supportive of this conclu- 
sion include a similar prevalence of 
colic regardless of type of milk feeding 
and a comparative lack of intestinal 
damage, as determined by FA1AT and 
FH, in colicky infants. Our finding of 
equal prevalence of colic in infants fed 
human milk and formula is substanti- 
ated in another recently reported 
study.” The prevalence of colic of about 
20% for our group of infants is also 
similar to that of previous reports.” 
Although we can only speculate, it is 
possible that the higher frequency of 
colic we observed for non-iron-forti- 
fied formula-fed infants was due to 
either the pediatrician’s or parents’ 
concern that the iron was responsible 
for the symptoms. This concern may 
have resulted in the selection of an 
iron-free formula. 

A few of the infants aged 26 to 52 
weeks were said to have had “adverse 
reactions” on first exposure to fresh 
whole cow’s milk. Previous symptoms 
of colic in the first 17 weeks of life were 
inapparent in most of the infants with 
untoward reactions. Only four infants 
had symptoms that could have been 
strongly considered to be a conse- 
quence of dietary protein intolerance. 
Thus, it does not appear necessary to 
restrict fresh whole cow’s milk from 
the diet of an older infant with a previ- 
ous history of colic. 

It is possible, but improbable, that 
infants with colic do have intestinal 
damage that is unrecognized by mea- 
surements of FALAT and FH. We feel, 
however, that it is more likely that 
there are many potential causes of 
infantile colic. Cow’s milk or soy pro- 
tein intolerance undoubtedly occurs 
but is not primarily responsible for 
most cases of colic. Thus, we recom- 
mend that dietary restriction with re- 
spect to type of milk protein is proba- 
bly unnecessary in most infants with 
colic. Milk protein intolerance should 
be considered in colicky infants with 
concomitant evidence of intestinal 
damage or systemic symptoms such as 
urticaria, wheezing, or chronic rhi- 
nitis. A family history of allergies may 
also be a necessary factor to consider. 
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Such infants warrant evaluation for 
anemia, gastrointestinal bleeding, and 
exudative enteropathy. 
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Incorrect Word.—In the editorial titled “Review of ‘The Dilemma of the Multicystic 
Dysplastic Kidney,’” published in the September 1986 A.’DC (1986;140:865), the author 
wishes to rephrase a sentence that contained an incorrect word. On page 865, in the 


second column, the sentence beginning on the 13th line should have read: “An 
individualized approach appears appropriate when a physician is confronted with a 
multicystic kidney (based on firm sonographic criteria and nonfunction on nuclear 


studies).” 
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The Importance of the Virology Laboratory 
in the Diagnosis and Management 


of Viral Meningitis 


Susan Wildin, MD, Tasnee Chonmaitree, MD 


e Recent advances in cell culture 
techniques have made possible the 
rapid and accurate detection of entero- 
viruses, the most commonly identified 
cause of aseptic meningitis. Between 
1983 and 1985, 69 patients were diag- 
nosed as having enteroviral meningitis 
by viral culture of cerebrospinal fluid, 
throat swab, and/or rectal swab or stool 
specimens. Half of the 49 patients in 
whom the diagnosis was based on posi- 
tive cerebrospinal fluid culture benefited 
directly from viral culture results by 
early withdrawal of antibiotics, early dis- 
charge, or changing of the diagnosis and 
prognosis of the disease. Enteroviral 
cultures became positive in as early as 
24 hours, and most of the cultures be- 
came positive within one week. The cost 
of viral culture is comparable with that of 
other microbiologic tests. The virology 
laboratory has proved useful in the diag- 
nosis and management of patients with 
enteroviral meningitis. 

(AJDC 1987;141:454-457) 


Af ruses are the leading cause of 

aseptic meningitis, a common dis- 
ease that affects approximately 8000 
to 13 000 American people every year.’ 
Although the causal agent is not iden- 
tified in the majority of cases of aseptic 
meningitis, enteroviruses are the most 
commonly identified agents. They ac- 
count for 80% to 90% of the cases with 
identified agents.** Enteroviruses 
constitute a genus of the picornavirus 
family, which includes polioviruses, 
coxsackieviruses A and B, echo- 
viruses, and more recently described 
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enterovirus types 68 to 72. Other vi- 
ruses, such as arboviruses, mumps, or 
herpes simplex virus, are identified 
much less frequently as causes of asep- 
tic meningitis. The virology labora- 
tory can play an important role in the 
diagnosis and management of these 
patients. At present, the virology lab- 
oratory is more accessible and results 
are obtained more quickly than many 
believe. The laboratory can help physi- 
cians to eliminate unnecessary tests, 
reduce the use of unnecessary antibi- 
otics, and improve the accuracy of 
their diagnoses and prognoses. It can 
also provide information for proper 
infection control techniques and con- 
tribute to research on the disease with 
which the physician is dealing. This 
article presents our three-year experi- 
ence with viral meningitis and dis- 
cusses the benefits that can be ob- 
tained by the appropriate use of the 
virology laboratory in the diagnosis, 
management, and prognosis of entero- 
viral meningitis. 


PATIENTS AND METHODS 


Between January 1983 and December 
1985, enteroviral meningitis was diagnosed 
and treated in 69 patients under 18 years of 
age at the University of Texas Medical 
Branch, Galveston. In 49 patients (71%), 
the diagnosis was made by positive cere- 
brospinal fluid (CSF) culture for an entero- 
virus. In the remaining 20 patients (29%), 
the diagnosis was based on CSF pleo- 
cytosis, absence of bacterial pathogens and 
lack of prior antibiotic treatment, and 
enteroviral isolation from other sources, 
such as nasopharynx, throat, rectal swab, 
or stool. Cerebrospinal fluid pleocytosis 
was defined as the presence of more than 10 
white blood cells (WBCs) per cubic milli- 
meter (10x 10°/L) in infants and children 
older than 28 days or the presence of 


more than 30 WBCs per cubic millimeter 
(30 x 10°/L) in neonates. Hospital records of 
these patients were reviewed with respect 
to age, sex, race, date of onset of illness, 
symptoms and signs, laboratory findings, 
treatment, viral culture results, and influ- 
ence of viral culture results on patient 
management. 

Eighty-one percent of the patients with 
enteroviral meningitis were younger than 1 
year of age (range, 3 days to 14 years). 
Seventy-six percent were younger than 6 
months, and 57% were younger than 2 
months of age. Male patients accounted for 
59% (41) of the group. 


Seasonal Activity 


The outbreak of enteroviral meningitis 
usually occurs between early spring and 
late fall, peaking during the summer 
months (Figure). Coxsackievirus B5 and 
echovirus 11 were the predominating vi- 
ruses in 1983 and 1985, respectively. In 
1984, two outbreaks of enteroviral diseases 
occurred. Echovirus 9 was predominant in 
the first outbreak, echovirus 11 in the sec- 
ond. 


Viral Isolation 


Nasopharyngeal, throat, and rectal 
swabs and stool specimens were placed into 
2 mL of viral transport media (veal infusion 
broth with penicillin G potassium, gen- 
tamicin sulfate, and amphotericin B). Sus- 
pensions were clarified by centrifugation 
before cell culture inoculation. The CSF 
was inoculated directly into cell cultures. 

Tube cultures of primary cynomolgus 
monkey kidney (CMK) cells and human 
fibroblasts (MRC-5) were obtained from 
commercial sources. Buffalo green monkey 
kidney (BGM) cells prepared in our labora- 
tory were also used for enteroviral culture.* 
Cell cultures were inoculated with 0.2 mL 
of specimen, or the inoculum was divided 
equally among tubes if lesser quantities 
were available. All cultures were incubated 
at 36°C on a roller drum and read daily 
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1985 


1983 1984 


Number of cases of enteroviral meningitis diagnosed at University of Texas Medical Branch, 
Galveston, from 1983 through 1985. Confirmed case indicates patient with positive 
cerebrospinal fluid culture for enterovirus. Presumed case indicates patient with aseptic 
meningitis with positive throat and/or rectal swab culture for nonpolio enterovirus. 


WBC/mms (x 109/L) 


12 300 (12.3) 
Segmented neutrophils, % 43 
Premature neutrophils, % 4.5 0-37 
Lymphocytes, % 5-84 
Atypical lymphocytes, % 0-3 
Monocytes, % 0-14 

*WBC indicates white blood cell. 


5200-37 800 (5.2-37.8) 
9-90 


CSF Values 
WBC/mmé (/L) 130 (0.13 x 109) 
Segmented neutrophils, % 27 


2-3100 (2x 10®-3.1 x 109) 
0-80 
0-82 
0-79 


Lymphocytes, % 16 
Monocytes-macrophages, % 45 
Atypical lymphocytes, % 1.8 0-9 


Protein, mg/dL (g/L) 
Glucose, mg/dL (mmol/L) 


52 (0.52) 
53 (2.9) 


*These data are from 49 atraumatic (<50 red blood cells per cubic millimeter [50 x 10°/L]) CSF 
samples. CSF indicates cerebrospinal fluid, and WBC, white blood cell. 


10-472 (0.10-4.72) 
28-103 (1.6-5.7) 











(except Sunday) for the ten days. Spec- | 


imens were reported to be positive when 
definite enteroviral cytopathic effect 
(CPE) was first noted. Final identification 
of the viruses was kindly provided by the 
Medical Virology Branch, Bureau of Labo- 
ratories, Texas Department of Health, 
Austin, by neutralization using standard 
National Institutes of Health antiserum 
pools. 
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RESULTS 
Clinical and Laboratory Findings 


The frequency of presenting signs 
and symptoms experienced by our pa- 
tients is presented in Table 1. Fever 
was the most common finding and was 
noted in all but two patients. Irri- 
tability and gastrointestinal symp- 
toms occurred in more than half of the 
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67 (97) 
44 (64) 
36 (52) 
34 (49) 
21 (30) 


Irritability 

Gastrointestinal symptoms 

Anorexia 

Lethargy 

Upper respiratory 
tract infection 

Nuchal rigidity or pain 

Headache 

Otitis 

Apnea 

Seizure 


18 (26) 
16 (23) 
12 (17) 
9 (13) 
6 (9) 
5 (7) 
3 (4) 


Bulging fontanelle 
Rash 2 (3) 


patients. Headache occurred in only 
17% of the total patients, but in 
patients old enough to complain of 
headache (>1 year) it was present 
in 86%. Apnea was a presenting symp- 
tom in six patients, and seizures 


occurred in five patients. Interest- . 


ingly, rash was a recorded finding in 
only two patients. 

Laboratory findings varied widely. 
The peripheral WBC count ranged 
from 5200/mm’ (5.2x10°/L) to 
37 800/mm* (37.8 x 10°/L) with a me- 
dian of 12 300/mm* (12.3 x 10°/L) (Table 
2). Differentials varied from predomi- 
nantly granulocytic to predominantly 
mononuclear, and some patients had 
marked left shifts. Atypical lympho- 
cytes occurred in 14% of the patients 
and accounted for up to 3% of periph- 
eral WBCs. 

The CSF WBC counts from atrau- 
matic taps (less than 50 red blood cells 
per cubic millimeter [<50 x 10°/L]) are 
shown in Table 3. Twelve (24%) of 49 
patients with an enterovirus isolated 
from CSF did not show pleocytosis in 
the CSF. Monocytes-macrophages 
were the most common cells in gen- 
eral; however, counts varied from pre- 
dominantly granulocytic to mostly 
mononuclear. Atypical lymphocytes 
occurred in 25 of 49 samples, with a 
median of 1.8%. The median protein 
and glucose levels were 52 and 
53 mg/dL (0.52 g/L and 2.9 mmol/L), 
respectively. Protein levels ranged 
from 10 to 472 mg/dL (0.10 to 4.72 g/L), 
and glucose levels from 28 to 
103 mg/dL (1.6 to 5.7 mmol/L). 
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No. of Patients 
(n=49) 


Partially treated meningitis 


48-h positive CSF viral culture 
Premature infant with suspected sepsis, 14 days of antibiotic treatment 
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Description of 
Condition 


— S 


"~ 
E 


Effect 


Early withdrawal of antibiotics,t early discharge 


planned regardless of bacterial culture results 


False-positive rapid bacterial antigen detection in urine 
Acute myelogenous leukemia with headache 
Acute lymphocytic leukemia 


No CSF pleocytosis§ 
Aseptic meningitis 


Early withdrawal of antibiotics 


Early withdrawal of antibiotics, early discharge 
Diagnosis changed from tension headache to meningitis 


Cause of fever and pleocytosis explained, 
CNS malignancy ruled out 


Diagnosis of meningitis, prognosis affected 
Diagnosis confirmed, causal agent identified 





*CSF indicates cerebrospinal fluid, and CNS, central nervous system. 
tin partially treated cases, antibiotic therapy was continued for seven to ten days even if bacterial cultures were negative, unless viral culture of cerebrospinal 


fluid was positive. 


Antibiotic therapy was discontinued after 72 hours of negative bacterial culture results when patient was not treated with antibiotics prior to lumbar puncture. 
§Cerebrospinal fluid white blood cell counts were less than 10/mm° (<10 x 10°/L) in patients more than 28 days old and less than 30/mm° (<30 x 10®/L) in 


neonates. 


Lake et al" 

Krober et al'? 
Chonmaitree et al? 
Present report 


7dto12y 
3dto14y 





*All CSF (cerebrospinal fluid) cultures were positive for an enterovirus. 

+Cerebrospinal fluid white blood cell counts were less than 20/mm* (<20 x 10°/L). 

Cerebrospinal fluid white blood cell counts were less than 10/mm® (<10 x 10®/L). 

§Two additional patients had mild pleocytosis (10 to 30 white blood cells per cubic millimeter [10 x 


108/L to 30 x 108/L}). 


\|\Cerebrospinal fluid white blood cell counts were less than 10/mm? (10 x 10°/L) in patients more than 28 
days old and less than 30/mm? (<30 x 108/L) in neonates. Three additional patients had mild pleocytosis 
(10 to 30 white blood cells per cubic millimeter [10 x 10®/L to 30 x 108/L]). 







No. of Days 


After Inoculation et al? 





*These data include all specimen types. 
tOne hundred twenty-three cultures were positive. 


Virologic Findings 


An enterovirus was isolated from 49 
of 64 CSF specimens submitted from 
69 patients. Enterovirus was also iso- 
lated from 22 of 60 nasopharyngeal 
washings and/or throat swabs and 52 of 
61 rectal swabs or stool specimens. 
Types of enterovirus isolated from 
these patients included the following: 
echovirus types 1 (one), 2 (four), 4 
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Table 6.—Time Required for Development of 
Observable Enteroviral Cytopathic Effect* 


Chonmaitree 








Cumulative % Positive 


Dagan 
et al’? 


(one), 5 (two), 6 (one), 7 (two), 9 (12), 11 
(12), 14 (one), 30 (seven), and 31 (two); 
and coxsackievirus B types 1 (one), 2 
(seven), 3 (four), 4 (three), and 5 
(seven). Two enteroviruses were not 
typeable. 

The time required to grow entero- 
virus (to first notable CPE) from CSF 
specimens ranged from two to ll days 
(median, four days); from naso- 
pharyngeal washings and/or throat 


swabs, one to 11 days (median, 3.5 
days); and from rectal swabs or stool 
specimens, one to 11 days (median, 
three days). Enteroviral cytopathic ef- 
fect was first notable in 50 (41%) of 123 
specimens in MRC-5 cells, in 42 (84%) 
specimens in CMK cells, in 13 (11%) 
specimens in BGM cells, and in 18 
(15%) specimens in two cell lines. How- 
ever, in all three of the specimens for 
which CPE was first notable in one 
day, it appeared in BGM cells (echo- 
virus 9 and coxsackievirus B2). In 16 
(67%) of the 24 specimens in which 
CPE was first notable in two days, it 
appeared in BGM and/or CMK cells. 


Impact on Patient 
Management and Prognosis 


The isolation of enterovirus from the 
CSF of 49 patients altered the hospital 
course, diagnosis, or prognosis of 24 
patients (49%) (Table 4). Seven pa- 
tients benefited from viral culture re- 
sults by early withdrawal of antibiotic 
therapy, saving a total of 33 to 40 days 
of antibiotics and numerous unneces- 
sary tests. Six of these patients were 
discharged early. In three patients 
with suspected false-positive rapid 
bacterial antigen detection of urine, 
positive CSF viral culture results also 
shortened antibiotic and hospital 
courses. In two patients with acute 
leukemia, the diagnosis in one was 
changed from tension headache to en- 
teroviral meningitis, and the cause of 
fever and pleocytosis was documented 
in the other. Twelve patients had no 
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CSF pleocytosis, and the diagnosis of 
meningitis was not made until viral 
culture results became available. 
Eight of these patients were under six 
weeks of age, and the prognosis in 
these cases was altered because of 
possible sequelae in this age group.** 


COMMENT 


Viral isolation has become widely 
available to clinicians since the devel- 
opment of cell culture techniques in 
the 1950s. We have shown that a virol- 
ogy laboratory has not only proven 
useful for infection control guidance 
and for epidemiologic and biologic re- 
search but has also directly benefited 
patients. These benefits include de- 
creasing antibiotic therapy and hospi- 
tal stay, with all their attendant risks 
and costs, and diagnosis and specifica- 
tion of the causal agent. The latter is 
especially important in patients with- 
out CSF pleocytosis, in young infants 
in whom there may be sequelae of 
infection,*® and in immunosuppressed 
patients. 

Clinical diagnosis of enteroviral 
meningitis is generally difficult. Man- 
ifestations of enteroviral central ner- 
vous system infection are varied. Signs 
and symptoms are often indistinguish- 
able from those of sepsis, bacterial 
meningitis, and other viral infections, 
especially in young infants. Fur- 
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thermore, the standard laboratory 
tests are often not specific. In patients 
with enteroviral meningitis, periph- 
eral blood cell counts vary widely, 
as do CSF protein and glucose levels. 
While the median CSF WBC count is 
100/mm° (0.1x10°%L) to 500/mm? 
(0.5 x 10°/L), it can vary from a few 
cells to several thousand.” In early 
viral meningitis, the CSF differential 
is predominantly granulocytic, and the 
shift to mononuclear may not occur for 
several days. Traumatic spinal tap, 
which occurs frequently in neonates 
and young infants, makes CSF find- 
ings uninterpretable. Finally, a sig- 
nificant number of infants and chil- 
dren with positive CSF viral cultures 
for an enterovirus have normal CSF 
cell counts; hence, confident diagnosis 
of enteroviral meningitis can only be 
made by viral culture of CSF. Of our 49 
patients for whom enterovirus was iso- 
lated from CSF, 12 (24%) did not show 
pleocytosis, and another three (6%) 
showed only mild pleocytosis. This 
finding is consistent with those of pre- 
vious reports (Table 5). 

Because of the large number of 
serologically distinct types of entero- 
viruses, rapid diagnostic techniques 
that use specific antisera are not gen- 
erally available. Fortunately, numer- 
ous types of enterovirus are rapidly 
culturable in appropriate cell lines. 
Enteroviral cytopathic effect caused 
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by enteroviruses can be observable as 
early as 24 to 48 hours, and most of the 

CPEs are observable within one week 

(Table 6). We found that enterovirus 

from rectal swabs or stools grew the 
fastest in cell culture and enterovirus 

from CSF grew the slowest. It is rea- 

sonable to obtain specimens from dif- 

ferent sites for enteroviral culture: 

CSF, throat swab, and rectal swab or 

stool. Positive culture results from 

nonspecific sites early in the course of 
the illness can give an important clue 
to the diagnosis and may influence 

patient management. Recent studies 

also suggest the usefulness of blood 

culture in the diagnosis of acute en- 

teroviral disease.“ 

In Galveston, the cost of viral cul- 
ture is comparable to that of bacterial 
blood culture and is less than the cost 
of anaerobic culture or rapid detection 
for bacterial antigens. We believe that 
we have demonstrated the cost-effec- 
tive benefits of viral culture and hope 
this will result in increased and in- 
telligent use of virology laboratories 
where they are available and in in- 
creased demand for the establishment 
of virology laboratories at institutions 
where none currently exist. 
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“‘Tmake — 
house cal. 
on doctors... 


every Sunday on 
Lifetime Medical 
Television? 


Clement B. Sledge, MD 

Host, “Orthopaedic Surgery Update” 
Chairman, Department of Orthopedic Surgery 
Brigham and Women’s Hospital, Boston 

John B. and Buckminster Brown Professor of 
Orthopedic Surgery, Harvard Medical Schoo! 


NEW PROGRAM: 

“Orthopaedic Surgery Update” 
Join Dr. Sledge for the premiere of “Orthopaedic 
Surgery Update’ The April program features 
special reports on the surgical treatment of 
femoral fractures and shoulder arthroscopy. 


Photo by Eric Roth 


‘Doctors’ Sunday” April 5, 12, 19, 26 Find Peter 
ind us on the network 
E that brings you Dr. Ruth 
re and Regis Philbin- 
Physicians Journal Updaie 8:30PM 8:00 PA Lifetime Cabletelevision. 
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Lifetime’ 


internal Medicine Update 
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| “Inensivst—BC BE 
_ Effective—7/1/87 


rect pediatric pulmonary disease service (including 
stic fibrosis service) and supervise new state-of-the- 
t five bed Pediatric Special Care Unit in a major tertiary 
care hospital in Northwest New Jersey. Existing attending 
taff of 60 pediatricians and 15 full-time pediatricians in- 
cludes three Neonatologists in a busy Special Care Nur- 
sery, two Pediatric Cardiologists, Endocrinologist, Genet- 
icist, Adolescent Medicine Specialists, Developmental 
_ Pediatricians and others. Hospital maintains an indepen- 
dent fully approved Pediatric Residency Training Program 
as well as residencies in internal Medicine, Surgery, Radi- 
ology and Emergency Medicine. Located in lovely sub- 
urban community, headquarters of numerous major cor- 
_ porations located 45 minutes from New York City. Faculty 
appointment at Columbia University College of Physicians 
_ and Surgeons commensurate with training and experi- 
ence. 




















Reply with resume to: 
Philip R. Ziring, M.D. 
Chairman of the 
Department of Pediatrics 

Morristown Memorial Hospital 

100 Madison Avenue 
a Morristown, New Jersey 07960 
- Morristown Memorial Hospital is an Equal Opportunity/ 
_ Affirmative Action Employer. 


Wellcome Diagnostics 
Winthrop University Hospital ................ 
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© CHAR 
DEPARTMENT OF PEDIATRICS 


Winthrop-University Hospital, a 533 bed acuté 
care teaching hospital affiliated with SUNY at 
Stony Brook seeks an academic pediatrician tc 
chair its pediatric service. This is a 
challenging leadership opportunity involving 
expansion of the department with development 
of ambulatory as well as critical care, and new 
faculty recruitment. Demonstrated — 
administrative clinical and teaching skills as 
well as research productivity are required. 
Eligibility for appointment at a senior 
academic rank is required. 


Send CV to: 

John F. Aloia, M.D., Associate Dean 
Winthrop-University Hospital 
259 First Street 
Mineola, New York 11501 


GET OUT 
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Open your eyes and see just how 
Seat eter aes 401 many subjects are covered in the new 


edition of the Consumer information 
Catalog. It’s free just for the asking arx 
so are nearly half of the 200 federal 
publications described inside. Book- 
lets on subjects like financial and 
career planning; eating right, exercis- 
ing, and staying healthy; housing and 
child care; federal benefit programs. 
Just about everything you would neec 
to know. Write today. We'll send you th 
latest edition of the Consumer Informe 
tion Catalog, which is updated and 
aga quarterly it'll be a great 
help, you'll see. Just write: 


Consumer Information Center 
Department TD, Pueblo, Colorado 81005 
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U.S. General Services Administration 


Jennifers the one with the 
twisted ankle.. 


Now everyone can tell the twins apart. 
But they’re still alike to their 
pediatrician, who finds that one 
treatment is very effective for minor 
injuries in juniors Children ages 6-14): 
a regimen of local therapy* for the 
inflammation, and Junior Strength 
TYLENOL? acetaminophen for the pain. 
One reason their pediatrician 
chooses TYLENOL® acetaminophen first 
for pain relief is that clinical studies have 
proven it to be, milligram for milligram, 
every bit as effective as aspirin2 





Composite time-effect curves of two studies of a total 
of 177 patients with pain following oral surgery. Patients 
took either acetaminophen, aspirin or placebo.’ 
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And there are few side effects such 
as GI irritation or allergic reactions—side 
effects associated with aspirin use.3 

TYLENOL}® products also offer a 
dosage form that’s right for every patient. 
For children between the ages of 6 and 
14,* 160 mg Junior Strength TYLENOL® 
coated caplets are often recommended. 
Children need only half as many Junior 
Strength TYLENOL® caplets as 
chewables, and they’re coated for easier 
swallowing. 

So patients get effective pain relief 
without aspirin side effects, in a dosage 
form that is just right. Next time juniors 
in your practice are in pain, recommend 
Junior Strength TYLENOL® 
acetaminophen. 


*Local therapy often encompasses rest, ice. compression 
and elevation. ' 


© McN, 1987 


References: 1. Goldberg B: Pediatr Ann 13:'596-600, 1984. 
2. Cooper SA: Arch Intern Med 141:282-285, 1981. 3. Aspirin or 
paracetamol? Lancet ll:287-289, 1981. 4. Data on file, McNeil 
Consumer Products Company 
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160 mg acetaminophen 


COATED CAPLETS 


first choice for pain in the 6-14 year old 
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Wellcome Diagnostics 


A Drasion of Burroughs Wellcome Co 


e Cornwall: 5 Road 
orch Triangle Park 
Welicome North Carolina 27709 
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E COLI KI-OR GROUP B STREP? 
Four out of 10 neonatal meningitis cases are caused by 
E coli K1. Another four are caused by Group B Strep. 
But until now, there was no proven latex method 

for identifying both of these important causes of life- 
threatening disease — until WELLCOGEN.* 


Only WELLCOGEN confirms a full range of 
meningitis pathogens — including Group B Strep anc 
now, E coli K1. And you can count on WELLCOGED 


to be sensitive, specific, and 15 minutes fast. 


+ So the next time you suspect neonatal 
"an CRIs, be sure to specify WELLCOGEN. Its: ; 
the only truly complete neonatal meningitis testing 
panel. 


emy one panel can make the distiri 
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WELLCOGEN 


THE neonatal meningitis panel | 


References: 1. Silverblatt FJ, Weinstein R: Enterobacteriaceae, in Mandell GL, 
pe las RG Jr, Bennett JE (ed s; Principles and Practice of Infectious Diseases, ed 2. 
w York, John wey & Sons, 1985, p 1230. 2. Data on file, Wellcome Diagnostics. 


